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PREFACE. 


There  are  few  students  who  do  not  experience  misgivings  on 
commencing  the  study  of  diseases  of  the  chest.  The  subject 
embraces  such  a  wide  field  of  research,  and  is  at  once  so  difficult 
and  complicated,  that  they  are  quite  at  a  loss  as  to  the  best 
means  of  approaching  it.  Unfortunately  their  dislike  of  "dry 
detail,"  and  their  anxious  longings  after  "  practical  **  knowledge, 
induce  them  too  often  to  attempt  a  method  which  is  quite  im- 
practicable. Instead  of  making  themselves  familiar  with  the 
mechanism  in  which  the  physical  signs  of  disease  originate,  and 
connecting  each  one  separately  with  its  corresponding  change 
in  the  physical  condition  of  the  heart  or  lungs,  they  begin  by 
attempting  to  group  together  certain  physical  signs  and  general 
symptoms  as  indicative  of  particular  forms  of  disease.  Before 
they  are  familiar  with  the  very  elements  of  auscultation  or  have 
formed  a  clear  conception  of  the  nature  and  value  of  any  of  its 
signs,  they  endeavor  to  estimate  the  precise  importance  attach- 
ing to  the  presence  of  particular  signs,  and  thus  to  diagnose 
existing  mischief.  No  wonder  that  they  so  often  find  themselves 
bewildered,  and  are  ready  to  discard  the  stethoscope  as,  to 
them  at  least,  a  hopeless  mystery.  Auscultation  has  a  language 
of  its  own,  a  language  clear  and  forcible  when  properly  under- 
stood, but  otherwise  obscure,  mysterious,  and  unintelligible. 
This  language  it  is  almost  impossible  to  acquire  without  a  pre- 
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vious  knowlejlge  of  its  alphabet ;  and  if,  by  extraordinary  dili- 
gence and  perseverance,  the  more  zealous  have  learned  t^  inter- 
pret it  correctly,  the  less  fortunate  and  less  persevering  have 
notoriously  failed  in  mastering  its  diflBculties. 

My  object  has  been  to  lessen  these  difficulties,  and  to  render 
attainable  by  men  of  ordinary  capacities  and  ordinary  oppor- 
tunities a  science  which  is  indispensable  to  every  medical  prac- 
titioner. I  have  endeavored  to  begin  at  the  beginning,  to  as- 
sume nothing,  and  to  explain  every  auscultatory  sign  by  ref- 
erence to  the  morbid  condition  and  consequent  altered  mech- 
anism in  which  each  takes  its  origin.  My  wish  has  been  to 
inculcate  the  necessity  for  regarding  each  physical  sign,  not  as 
indicative  of  a  certain  disease,  but  rather  as  the  natural  conse- 
quence of  a  certain  physical  alteration  in  the  tissues,  the  source 
and  true  interpretation  of  which  must  be  determined  by  con- 
comitant circumstances. 

I  have  endeavored  to  use  the  simplest  language,  so  as  to 
obviate  the  formidable  difficulty  presented  by  the  confused  and 
varied  phraseology  made  use  of  by  many  writers  on  the  subject, 
to  give  a  definite  meaning  to  each  term  which  is  employed,  and 
to  present  a  (Classification  of  the  various  sounds  which  shall  be 
intelligible  even  to  a  novice  at  auscultation.  How  far  I  have 
succeeded  it  will  be  for  others  to  determine ;  but  I  shall  have 
done  good  service  if  I  have  even  cleared  the  way  for  other 
laborers  in  the  same  field. 

My  explanation  of  the  mechanism,  and  true  significance  of 
»gophony,  and  of  sundry  other  abnormal  sounds,  is  at  variance 
with  that  which  is  generally  received ;  but  in  this,  and  in  every 
other  instance,  I  have  stated  the  grounds  on  which  my  opinion 
I'ests,  and  it  will  be  for  future  observers  and  future  experiment- 
alists to  estimate  their  real  value*. 

Under  the  head  of  "Consumption"  I  have  brought  together 
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a  variety  of  facts  which  serve  to  elucidate  several  points  on 
-which  erroneous  ideas  are  commonly  entertained,  and  have  dis- 
cussed and  expressed  my  views  as  to  others  about  which  there 
is  considerable  difference  of  opinion. 

I  have  purposely  avoided  incumbering  my  pages  with  the  de- 
tails of  remedies  and  modes  of  treatment  which  experience  has 
proved  to  be  undeserving  of  confidence,  and  have  contented 
myself  with  describing  the  particular  methods  of  treatment  which 
have  appeared  to  me  most  generally  successful,  and  based  upon 
the  soundest  physiological  grounds. 

Throughout  the  work  I  have  availed  myself  of  the  labors  of 
my  predecessors,  and  have  profited  largely  by  their  investiga- 
tions. Whenever  I  have  seen  reason  to  dissent  from  their  con- 
clusions, I  have  not  hesitated  to  avow  it,  and  have  stated  the 
grounds  of  my  opinion.  In  no  other  way  is  it  possible  to  ob- 
tain a  full  discussion  of  the  principles  on  which  our  science  is 
founded,  or  to  arrive  at  a  satisfactory  conclusion  respecting 
their  merits. 

I  need  scarcely  say  how  gratifying  it  would  be  to  me  to  learn 
that  the  views  which  I  have  propounded  have  received  the  ap- 
proval of  my  professional  brethren ;  but  as  my  sole  object  is  to 
elicit  the  truth,  I  trust  that  those  gentlemen  who  meet  with  facts 
which  in  any  way  elucidate  the  questions  at  issue  will  kindly 
favor  me  with  the  result  of  their  experience. 


13  Manchester  Square,  London,  W.  ; 
1862. 
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DISEASES 


LUNGS  AND  AIR-PASSAGES. 


PART  I. 


CHAPTER  I. 


TRIXCIPLES  OF   PHYSICAL  DIAGNOSIS — TOPOGRAPH Y  OF   THE  WALLS 
OF   THE   CHEST — CONTEXTS    OF   THE   VARIOUS   REGIONS. 


'  Felix,  qui  potnit  rerum  cogooscere  causas." 


When  a  student's  attention  is  first  directed  to  the  physical 
diagnosis  of  diseases  of  the  chest,  he  rarely  forms  a  just  estimate 
of  its  importance.  lie  is  apt  either  to  .underrate  or  else  over- 
estimate its  true  value.  In  either  case  he  starts  with  erroneous 
impressions,  which,  in  one  way  or  another,  must  ultimately 
cause  vexation  and  disappointment.  It  may  be* well,  therefore, 
to  point  out  the  true  scope  and  object  of  the  study  on  which  we 
are  about  to  enter,  in  order  that  beginners  may  be  encouraged 
to  persevere  in  mastering  its  difficulties. 

The  lungs,  the  heart,  arid  the  large  vessels  are  placed  within  a 
bony  framework,  where  the  eye  cannot  penetrate  and  the  sense  of 
touch  is  of  little  avail.  Thus  the  senses  usually  employed  in  the 
investigation  of  disease  are  rendered  almost  useless,  and  as  the 
gpnernl  symptoms  of  diseases  of  the  chest  are  uncertain  and  fal- 
lacious, the  practitioner  who  knows  not  how  to  conduct  a  physi- 
cal examination  of  the  chest,  must  treat  a  whole  class  of  dan- 
gerous maladies  in  ignorance  of  the  true  nature  of  his  patient's 
disorder.     Here  it  is  that  the  stethoscopist  steps  in.     llis  aim 
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is  to  discover  the  physical  condition  of  the  heart  and  lungs ;  to 
detect  the  early  inroads  of  disease  ;  to  chronicle  its  onward  prog- 
ress, or  haply  note  its  gradual  subsidence.  His  first  object  is 
to  unveil  the  nature  of  the  changes  going  on  within  the  chest, 
with  a  view  to  the  adoption  of  remedial  measures  calculated  to 
alleviate  his  patient's  suffering ;  his  next  to  ascertain  the  pre- 
cise extent  of  those  changes,  in  order  that  he  may  be  able  either 
to  speak  hopefully  as  to  the  issue  or  to  warn  the  patient  of  his 
danger. 

It  is  right,  however,  to  approach  the  subject  with  the  full  and 
clear  understanding  that  physical  signs  will  not  of  themselves 
enable  him  to  accomplish  the  object  he  has  in  view.  As  the 
constitutional  symptoms  which  accompany  chest  diseases  are 
often  perplexing  and  fallacious,  so  the  physical  signs,  when 
taken  by  themselves,  are  apt  to  lead  to  grievous  error.  The 
former  are  so  uncertain  and  variable  in  their  character  that  con- 
stant reference  to  the  physical  signs  is  required  to  confirm  or 
negative  their  indications;  whilst  the  latter  are  mere  exponents 
of  physical  changes  in  the  organs  within  the  chest,  and  need 
all  the  light  which  can  be  thrown  upon  them  by  a  careful  con- 
sideration of  tlie  general  symptoms  before  they  can  be  trusted 
as  interpreters  of  disease  or  guides  to  its  rational  treatment. 
An  exclusive  reliance  upon  the  one  class  of  symptoms  is  as  mis- 
chievous as  a  blind  confidence  in  the  other,  and  both  prove 
fruitful  sources  of  mistaken  diagnosis  and  consequent  improper 
treatment. 

With  a  view  to  a  clear  understanding  of  the  subject,  I  purpose 
beginning  by  an  exposition  of  the  principles  on  which  the  physi- 
cal diagnosis  of  chest  diseases  is  founded.  It  will  then  be  seen 
how  naturally,  how  necessarily  the  physical  signs  arise  out  of 
physical  changes  which  have  occurred,  and  how  readily,  after 
tracing  morbid  changes  to  the  production  of  characteristic  physi- 
cal signs,  the  mind  is  able  to  invert  the  picture,  and  refer  morbid 
sounds  to  their  corresponding  physical  changes. 

Physical  diagnosis,  tlien,  rests  on  the  fact  that  disease  pro- 
duces anatomical  changes  in  the  organs  it  affects,  that  such 
changes  give  rise  to  corresponding  alterations  in  the  physical 
properties  of  those  organs,  and  that,  knowing  the  physical  prop- 
erties of  each  part  in  a  state  of  health,  we  are  enabled  to  judge 
of  the  morbid  changes  which  have  occurred  by  the  character  of 
the  alteration  whicli  has  taken  place  in  its  physical  properties. 
Of  these  we  judge,  1st,  by  the  careful  inspection  or  ocular  ex- 
amination of  the  chest ;  2dly,  by  palpation  or  manual  exami- 
nation ;  Mly,  by  mensuration;  4t lily,  by  percussion  ;  5thly,  by 
auscultation  ;  Gthly,  bv  succussion. 
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The  first  of  these  methods  of  examination  demands  a  previous 
knowledge  of  the  form,  size,  and  cypocity  of  a  healthy  ehest, 
the  nature  and  position  of  its  contents,  and  its  action  during  or- 
dinary and  forced  respiration,  as  also  of  the  various  clianges  it 
may  undergo  in  one  or  all  of  these  particulars  froui  influences 
external  to  the  lungs,  heart,  ami  great  vesseisi 

The  three  hist  rc^jiiire  for  their  elucidation  an  intimate  ac- 
quaintance with  the  111  vva  which  govern  the  production  luid  trans- 
mission of  sound,  and,  before  they  can  he  made  available  for  the 
diagnosis  of  disease,  a  can-Ful  study  of  tlie  sounds  emitted  under 
various  circumstances  hy  difterent  portions  of  a  healthy  chest. 

With  the  view*  of  localizing  the  physical  signs,  and  thus  ren- 
dering description  as  accurate  as  possible,  it  is  expedient  to  map 
out  the  surfjice  of  the  cJiest  into  regions  admitting  of  easy  recog- 
nition. The  natural  divisions  of  anterior,  posterior,  and  lateral 
are  not  in  this  instance  sufficiently  minute,  as  each  of  the  spaces 
thtis  marked  out  embraces  an  extent  of  surfticc  which  renders 
accuracy  of  description  impossible.  It  therefore  becomes  nec- 
essary to  adopt  some  other  and  smaller  boundaries;  and  the  fol- 
lowing, which  approximate  closely  to  those  proposed  by  many 
luihors,  will  he  found  well  defined,  and  sufficiently  small  for 
"practical  purposes : 

Afxteriorly  on  either  side — 1st*  supra-clavicular;   2d,  chivic- 

ular;  3d,  infra-clavicular;   4th, 

m  [t  m  m  a  r y ;  5  th ,  i  n  f ra*m  a  m  m  a  r y . 

"        in   the  centre— *lst,    supra-sternal;    2d,  superior 

sternal  ;   3d,  inferior  sternal. 

Laterally  ^  1st,  axillary;  2d,  infra-axillary. 

Posteriorltf  on  either  side — ^Ist,  superior  scjipular;  2d,  inferior 

scapular;  3d,  inferior  dorsal. 
**  in  the  centre — inter-scapular. 

Of  these  regions  it  will  be  observed  tliat  the  inter-scapular  re- 
gion anci  the  tliree  sternal  regions  are  single,  whilst  all  the  rest 
aire  double,  existing  equally  on  either  side  of  the  chest. 

The  »upra-elavicular  space  has  for  its  apper  boundary  a  line 
drawn  from  the  claviculo-scapular  articulation  to  the  npper 
rings  of  the  trachea;  below  it  Imi&  the  elavicle,  and  inside 
the  trachea. 

^\it  clavicular  is  that  which  lies  beneath  the  inner  three-fifths 
of  the  clavicle,  and  has  the  bone  for  its  anterior  boundary. 

The  infra-clavkular  has  for  its  limits  the  clavicle  above,  tlie 
inferior  margin  of  the  third  rib  below,  the  sternum  inside, 
and  outside  a  line  falling  vertically  from  the  junction  of  the 
outer  and  middle  third  of  the  clavicle. 
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'riM»  iimmmary  is  bounded  above  by  the  third  rib:  below,  bj 
tlir  inlVrior  margin  of  the  sixth  rib;  inside,  bj  the  e^ijie  of 
tlir  Ht(»rnuni;  outnidc  by  a  vi^rtical  line  continaoos  with  the 
iMitrr  lK>undiiry  of  the  infra-clavicular  region. 

Thr  hifra-mawnmrt/  i.s  that  portion  of  the  anterior  surface  of 
\\w  v\\vH\  wliirh  lie«  below  the  mammary.  Above  it  has  the 
nixth  rib  ;  lH'h)W,  a  curved  line  corresponding  to  the  edges 
<»r  \\w  fiilsr  ril)H;  inside,  the  inferior  portion  of  the  sternum ; 
(Mitinidi',  li  rontinuation  of  the  outer  boundary  of  the  mam- 
iiuirv  n»gi(ni. 

TUr  Mu/mi  Htrrnal  is  the  hollowed  space  which  lies  immedi- 
nhlv  alinvt'  thr  notch  of  the  sternum,  and  is  bounded  on 
lilhrr  Nith*  liy  the  stcrno-niastoid  muscle. 

Thi'  niii^vior  Httrmtl  is  the  space  bounded  anteriorly  by  that 
|M>i  iMiii  of  the  sternum  which  lies  above  the  lower  margin 
(if  (he  third  rih. 

The  I'litrrior  Wr/vifi/ corresponds  to  that  portion  of  the  sternum 
\\\iu'\\  lirs  Mow  the  lower  margin  of  the  third  rib. 

The  a.iiliitn/  has  for  its  limits  the  axilla  above;  below,  a  line 
eiimed  llaek\^ arils  from  the  lower  Iboundary  of  the  mam- 
imii  V  re/;ioii  to  the  inferior  angle  of  the  scapula;  in  front, 
the  iMiti'r  margin  of  the  infra-clavicular  and  mammary  re- 
jfHMin;  and  heliind,  the  external  edge  of  the  scapula. 

'riie  inl'iii  iiA'llliii'if  has  the  axillary  region  for  its  upper,  and 
lhi«  edges  of  the  false  rihs  for  its  lower  boundary;  in  front 
It  iM  limited  hy  the  infra-mammary,  and  behind  by  the  infe- 
I  lor  doiHal  reginii. 

The  tiu/h  rinr  itfiti  hi/fn'or  urapuhi  together  occupy  the  space 
rinin  the  sei-oiid  to  the  seventh  rib,  and  are  respectively 
nieiiiieiil  ill  their  outlines  with  the  upper  and  lower  fossa  of 
the  MeMpiihi. 

The  tuft  r  tnuifntliw  is  the  space  situated  between  the  inner 
iiiMi^iiiH  of  the  Hcapuhe  and  the  spines  of  the  dorsal  verte- 
Ime  IVoiii  the  second  to  the  sixth. 

The  inl'trior  tfonial  lies  helow  the  inferior  scapula  and  the 
iiiliT  M(Mipiilar  regions,  which  form  its  superior  boundary; 
hehiw  it.  extends  to  the  twelfth  rib;  inside  to  the  spine; 
oiitMJde  to  a  line  falling  vertically  from  the  inferior  angle 
of  the  Ncapiihi. 

To  theMe,  (hen,  or  to  somewhat  similar  divisions,  constant  ref- 
erenee  should  he  made  in  describing  the  position  of  any  altera- 
tion ohserved  either  in  th<^  walls  of  the  chest  or  in  the  organs 
rontained  within  them;  and  therefore  at  the  very  outset  of  his 
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investigation  the  student  shouM  make  himself  familiar  with  their 
limits. 

When  once  this  preliminary  knowled^^e  has  been  acquired, 
his  next  object  should  be  to  study  the  natural  position  of  the 
thoraric  organs,  and  ascertain  precisely  what  portiouB  of  them 
correspond  to  the?ie  artificial  external  divisions.  Without  snch 
a  knowledure  he  cannot  judge  what  signs  he  may  expect  to  find 
there  in  a  state  of  health,  nor  can  lie  distinguish  the  accession 
of  disease. 

The  following  statement  of  the  contents  of  the  several  regions 
will  be  found  sufliciently  minute  for  practical  purposeij : 

The  mipra-elaviciilar  region  on  either  side  contains  the  very 
apex  of  the  lung,  w^ith  portions  of  the  subclavian  and 
carotid  arteries,  and  of  the  subclavian  and  jugular  veins. 

The  clavicular  is  occupied  by  the  parenchyma  of  the  lung. 
On  the  right  side,  at  its  outer  extremity,  lies  the  subclavian 
artery;  at  the  sterno-clavicular  articulation,  the  artcria 
innominata  ;  and  on  the  left  nide,  deeply  seated,  are  the 
carotid  and  subclavian  arteries. 

The  infra-cUwkular  has  on  either  side  the  superior  lobe  of 
the  lung  and  the  main  brohchus :  ^the  right  bronchus  lies 
behind,  the  left  a  little  below  the  second  co&tal  cartilage; 
on  the  right  side  is  the  superior  cava  and  a  small  portion 
of  the  right  auricle  of  the  heart;  on  the  left  is  a  portion  of 
the  pulmonary  artery,  anfl  in  some  instances  a  portion  of 
the  subclavian  artery.  The  aorta  and  the  pulmonary  artery 
lie  immediately  behind  the  second  sterno-costal  articulation 
— the  one  on  the  rigfit,  the  ot!ier  on  the  left  side  of  the 
sternum.  On  tlie  left  siih.^  the  lower  boundary  of  this, 
region  very  nearly  corresponds  to  tlic  base  of  the  heart. 

The  mammary  region  differs  greatly  in  its  contents  on  the 
two  sides.  On  the  right,  the  king  is  found  in  front  extend- 
ing down  to  tlie  sixth  rib,  where  its  thin,  sharp  border  very 
nearly  corresponds  to  the  lower  boundary  of  this  region. 
The  fissure  which  separates  the  upper  and  middle  lobes 
commences  about  the  fourth  cartilage  ;  that  which  separates 
the  middle  and  lower  lobes,  about  the  fifth  interspace. 
The  right  wing  of  the  diaphragm,  though  not  attached 
higher  than  the  seventh  rib,  is  usually  pushed  up  by  the 
liver  as  high  as  the  fourth  interspace,  the  lower  surface  of 
the  lung  being  concave  to  receive  it.  A  portion  of  the 
right  auricle  and  the  superior  angle  of  the  right  ventricle 
lie  close  to  the  sternum,  between  the  third  and  the  fifth 


22        TOPOGRAPHY    OF.  THE    WALLS    OF    THE    CHEST. 

On  the  left  side,  the  lung  lies  in  front  down  to  about  the 
fourth  sterno-costal  articulation;  thence  its  anterior  border 
passes  downwards  and  outwards  (leaving  an  open  space  for 
the  heart),  until  it  reaches  the  fifth  rib,  when  it  curves  for- 
wards and  downwards  to  opposite  the  sixth  rib  or  inter- 
space, and  thence  passes  outwards  almost  horizontally. 
The  open  space  where  the  heart,  so  to  speak,  comes  in 
contact  with  the  chest  is  usually  about  an  inch  and  a  J^lf 
or  two  square  inches  in  extent.  The  left  auricle  and  ven- 
tricle, and  a  portion  of  the  right  ventricle  towards  the 
apex,  are  found  in  the  left  mammary  region.  The  apex  lies 
immediately  above  the  sixth  costal  cartilage.  The  fissure 
which  separates  the  two  lobes  of  the  left  lung  usually  com- 
mences about  the  fifth  interspace. 

The  infra-mammary  on  the  right  side  contains  the  liver,  with 
the  lung  protruding  in  front  on  full  inspiration  ;  on  the  left, 
the  anterior  border  of  the  spleen,  and  the  stomach,  with  a 
portion  of  the  left  lobe  of  the  liver,  lyii?g  in  front  of  it, 
towards  the  mesian  line.  The  stomach  usually  rises  to  a 
level  with  the  sixth  rib. 

The  supra-Bternal  is  occupied  chiefly  by  the  trachea ;  but  on 
the  right  side  is  the  arteria  innominata.  The  arch  of  the 
aorta  sometimes  reaches  to  its  lower  border,  and  may  be 
felt  pulsating  there,  on  deep  pressure. 

In  the  superior  sternal^  the  lung  lies  in  front,  and  immedi- 
ately behind  it  are  the  ascending  and  transverse  portions 
of  the  arch  of  the  aorta,  and  the  pulmonary  artery  from 
its  origin  to  its  bifurcation.  The  pulmonary  valves  are 
situated  close  to  the  left  edge  of  the  sternum,  on  a  level 
with  the  lower  margin  of  the  third  rib ;  the  aortic  about 
half  an  inch  lower  down,  more  deeply  seated,  and  midway 
between  the  mesian  line  and  the  left  edge  of  the  sternum. 
The  trachea  bifurcates  on  a  level  with  the  second  ribs. 

The  inferior  sternal  has  lung  in  front  on  the  riglit  side  through- 
out its  whole  extent,  and  on  the  left  down  to  about  the 
fourth  sterno-costal  articulation.  Below  this,  on  the  left 
side,  lies  the  chief  part  of  the  right  ventricle  of  the  heart, 
and  a  small  portion  of  the  left  ventricle.  The  mitral  valve 
is  situated  close  to  the  left  edge  of  the  sternum,  on  a  level 
with  the  fourth  sterno-costal  articulation ;  and  the  tricuspid 
lies  nearer  the  mesian  line,  and  more  superficially.  In- 
feriorly  is  the  attachment  of  the  heart  to  the  diaphragm, 
and  below  this  again  a  small  portion  of  the  liver,  and  some- 
times of  i\fc  stomach. 

In' the  axillary^  the  subjacent  parts  are  the  upper  lobes  of  the 
lungs,  with  the  main  bronchi  deeply  seated. 
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The  infra-axillary  contains  the  lung,  with  its  lower  margin 
sloping  fluwn  from  before  biickwanls.  On  the  right  aide  m 
the  liver;  on  the  left  the  stoinaeh  ami  spleen. 

The  superior  attd  infi^ior  scapular  La»ve  beneath  them  the 
parenchyma  of  the  lung. 

In  the  inter-is(*apularj  towards  the  centre,  opposite  the  third 
dor«^al  vertebra,  will  be  found  the  bifuication  of  the  trachea, 
the  main  bronehi,  ami  the  brrmt-bial  glands;  on  either  side 
parenchyma  of  the  liing,s  ;  on  the  left  the  oesophagus;  and 
from  the  upper  part  of  the  fourtli  dorsal  vertebra  (b>wu- 
wards,  I  he  descending  aorta.^  ^ 

In  the  inferior  dorsal^  the  lung  lies  superfieially  as  low  as  the 
ele%*enth  rib.  On  the  right  side,  tlic  liver  extendi  down- 
wards from  the  level  of  the  eleventh  ril»;  and  on  the  left 
lie  the  stomach  and  intestines*  Along  the  left  side  of  the 
spine  runs  the  descending  aorta  ;  and  on  both  sides,  close 
to  the  spine,  is  found  a  small  portion  of  the  kidney. 


CHAPTER    IT. 


IirSPKCTION    OF  TBE   CRKST — HOW  TO    BE    CONDUCTED;    WHAT  TO  HE 

OBSERVED, 


A  CAREFUL  ocular  examination  of  the  chest  will  often  fiirnij^h 
important  information  respecting  the  condition  of  the  thoracic 
viscera.  It  shows  us  not  only  the  shape  of  the  chest  and  any 
irregularities,  congenital  or  acr|uired,  presented  by  any  portion 
of  its  surface,  but  it  makes  us  acquainted  with  the  motions  of 
the  thoracic  walls,  the  character  of  the  respiratory  efforts,  the 
frequency  with  which  *hey  are  repeated,  their  evenness  or  ir- 
regularity, the  ease  or  difficulty  with  which  they  are  performed, 
and  the  part  played  by  the  various  muscles  of  respiration.  It 
eDAbles  IIS  to  note  the  rliytlim'  of  the  respiration,  to  estimate 
the  exact  time  occupied  by  tlie  acts  of  inspiration  and  expira- 
tion respectively,  and  to  compare  the  movements  of  the  two 
sides  of  the  chest  in  regard  to  their  symmetry,  regularity,  aud 
force.  These  are  all  important  points  in  the  ditigiiosis  of  disease, 
as  will  be  seen  when  their  practical  bearing  is  explained. 

'  By  th<*  l^rni  rhythm  is  riTMint  th(»  mode  **f  proj^rosRion  and  t'Vi>lutioTi  of 
tho  M>tind«,  which  may  he  gniduul  wnd  efiujthle  from  flrst  to  la^l,  or  irrrmilur. 
j«rkifig,  or  interrupted. 
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But  if  wc  wish  to  make  ineipectioii  subservient  to  the  diag- 
nosis of  thoracic  disease,  it  behooves  us,  first  of  all,  to  examine 
carefully  the  form,  size,  and  nioveiiients  of  a  health/  chest. 
Without  this  preliminary  stiid3'  it  will  li*^  impossible  to  detect 
an  J  physical  alteration,  still  more  to  estimate  its  importance. 

In  conducting  an  examination  of  the  chest  whether  by  inspec- 
tion ur  by  any  other  means,  it  is  of  the  utmost  importance  that 
the  paticnt*s  position  should  be  free  and  unrestrained,  and  tliat, 
whether  he  be  lyin;^  down,  sitting,  or  standing,  the  plane?' on 
which  he  rests  shonid  be  perfectly  even,  and  his  limbs  in  tlje 
same  jfosition  on  either  side.  Intitteotion  to  these  points  may 
lead  to  irregularity  more  or  less  discernible  between  the  two 
sides  of  the  thorax,  when  the  one  is  carefully  compared  with  the 
other,  and  may  give  rise  to  differences  more  or  less  marked, 
when  corresponding  portions  of  the  chest  are  contrasted  by  the 
aid  of  mensuration,  percussion,  and  auscultation. 

The  patient,  tlien,  being  placed  in  an  easy  posture  (sitting  is 
the  easiest  and  most  convenient),  with  the  SJirface  of  the  chest 
exposed,  in  a  good  light  opposite  the  observer,  and  the  arms 
similarly  disposed  on  either  side,  the  thorax  should  be  examined 
in  front,  behind,  sideways,  and  from  above  downwards.  Its  form, 
size,  and  movements  shoiibl  be  noted  during  ordinary  and  forced 
respiration,  every  deviution  from  the  healtliy  standard  marked, 
and  every  region  on  the  one  side  compared  with  its  correspond- 
ing region  on  the  other. 

The  apparent  size  of  the  thorax  in  relation  to  the  body  varies 
greatly  in  different  individuals  enjoying  erjually  good  health, 
and  no  certain  rule,  therefore,  can  be  laid  down  respecting  it. 
It  is  sufficient  for  our  purpose  at  present  to  know  tliat  a  large 
broad  c!iest  does  not  (as  is  popularly  supposed)  denote  a  healthy 
chest,  nor  a  small  or  somewliat  niirrow  chest  an  unhealthy,* 

The  form  of  a  well-proportioned  chest  being  well  known  to 
anatomists,  it  is  needless  to  enter  into  a  description  of  it  here. 
Suffice  it  to  say,  that  in  a  normal  state  its  two  sides  are  sym- 
metrical in  every  pjirt,  and  the  intercostal  spaces  more  or  less 
distinctly  visible,  according  as  the  individual  is  more  or  less 
fat. 

Considerable  altera tions,  however,  in  the  form  of  the  chest 
are  compatible  with  a  liealthy  condition  of  the  tlioracic  viscera, 
and  it  therefore  becomes  necessary  to  make  ourselves  ncijuafnted 
with  the  fre([uency  of  their  occurrence,  in  order  that  we  may 
be  enabled  to  estimate  correctly  the  indications  they  severally 
afford. 

1  8e«**Med,-Cl:iit,  Trans.,'*  voL  xxlx,  p.  17*J-4. 
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It  appears  from  the  invecStigations  of  M.  Woollez*  that  a  per- 
fcethf  .^ytometrical  chest  is  of  nire  occurrence,  existing  in  scarcely 
more  than  one  out  of  every  five  of  the  adult  nralo  populjition. 
This  nijiy  be  owing  to  eiiuses  either  of  physiologicul  or  patho- 
logical origin;  the  former  unconnected  with  thoracic  disease, 
being  the  result  of  congenital  malformation,  or  of  tight  lacing, 
or  else  yiroduccd  by  the  habits  or  pursuits  of  the  individual;  tlie 
latter  the  effects  of  existing  or  former  pectoral  disease.  In 
eitTO'  case  the  defects  may  be  general^  affecting  the  whole  form 
or  shape  of  the  thorax  ;  ov  partial^  giving  rise  to  local  ahenitions, 
without  interfering  with  its  general  sliape.  But  whether  the 
defect  be  general  or  local,  it  is  obvious  that  mere  want  of  sym- 
metry in  the  chest  cannot  be  depended  on  as  an  indication  of 
LTi&ceral  disease.  Its  chief  value  is  that  it  arrests  attentiuu  and 
suggests  inquiry  as  to  the  existence  of  disease  at  a  former  period, 
as  also  into  the  presence  of  chaructcristic  signs  denoting  subja- 
cent structural  alteration. 

When  the  form  of  the  chest  is  altered,  it  may  be  in  one  or 
other  of  the  following  ways:  The  entire  thorax,  or  any  part  of 
it,  may  either  hidge  or  fall  in  to  an  unnatural  extent;  tliere  may 
be  abnormal  elevation,  or  lowering  of  the  whole  or  any  part  of 
it,  or  it  may  be  more  or  less  distorted* 

The  bulging  may  be  either  general  or  local ;  the  walls  of  the 
chest  on  both  sides  may  be  unusually  prominent  ;^or  the  promi- 
nence may  be  confined  to  one  side,  or  it  may  be  even  more  cir- 
cumscribed, existing  only  in  one  or  two  small  localities.  But 
whatever  its  form,  its  cause,  supposing  it  to  arise  from  disease, 
is  always  the  outward  pressure  of  some  force  existing  within  the 
chest.  Therefore,  if  it  is  general,  it  takes  its  origin  in  some 
disease  which  produces  such  pressure  over  the  whole  of  either 
or  both  sides ;  as,  for  instance,  general  vesicular  emphysema, 
pnenmotliorax,  empyema,  and  other  rarer  forms  of  mischief, 
whilst,  if  it  is  partial  only,  il  is  caused  by  an  expanding  force  of 
an  equally  limited  nature;  such,  for  instance,  as  partial  emphy- 
sema, circumscribed  empyema,  aneurismal  and  other  iutrutho- 
racic  tamors,  or  enlargement  of  the  heart,  liver,  or  spleen. 
Simple  hydrothorax  has  been  said  to  be  incapable  of  occasion- 
ing bulging,  whether  general  or  local ;  hut  T  am  satisfiti'd  that 
the  assertion  is  incorrect;  for  although  it  hrdds  good  as  a  gen- 
eral rule,  I  have  met  with  several  well-marked  instances  of  bulg- 
ing chest,  which,  from  the  effect  of  treatment,  I  cannot  doubt 
to  have  resulted  from  long-standing  and  copious  serous  effusion 
into  the  pleural  cavity;  and  in  one  case  in  which  bulging  was 


*  •^Itecherchfjs  fiur  rinspectiou  ft  la  Mensuration  dt  la  Poilrine.*'   Pftris, 
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well  marked,  the  trochar  afforded  unmistakable  evidence  of  mere 
serous  effusion. 

detraction  or  falling  in  of  the  chest  may,  in  like  manner,  be 
either  general  or  local.  In  both  cases  it  results  from  diminu- 
tion in  the  size  of  the  lung,  consequent  either  on  pressure  from 
without  or  on  change  in  the  lung-substance.  The  pulmonary  tis- 
sue, being  deprived  of  elasticity,  no  longer  offers  its  normal  re- 
sistance, and  the  chest-walls  fall  in  under  atmospheric  pressure. 
If  the  mischief,  be  what  it  may,  pervades  the  whole  of  one  side 
of  the  chest,  the  retraction  or  falling  in  of  the  chest-walls  on 
that  side  will  be  general ;  if  it  be  limited  to  one  or  two  spots, 
the  depression  will  be  circumscribed,  occurring  only  at  those 
spots.  So  it  happens  that  general  depression  or  retraction  of 
the  chest  is  most  frequently  found  in  cases  where,  at  a  former 
period,  there  has  been  extensive  pleuritic  effusion,  and  the  lung 
is  carnified  and  reduced  to  a  small  inelastic  mass  by  the  con- 
tinued pressure  of  the  fluid;  but  it  is  also  observed  to  a  less 
extent  among  consumptive  patients,  as  also  in  cases  where  the 
lung-substance  is  collapsed  and  atrophied  by  inaction,  conse- 
quent on  occlusion  of  the  bronchi,  whether  produced  by  the 
pressure  of  an  aneurismal  sac,  a  cancerous  deposit,  enlarged 
bronchial  glands,  or  any  other  means.  Instances  of  partial 
falling  in  of  the  chest,  are  constantly  met  with  in  the  infra- 
clavicular regions  when  tuberculous  cavities  exist  in  the  apices 
of  the  lungs  and  occur  in  other  parts  of  the  thorax,  according 
to  the  position  of  the  lung-substance  which  has  undergone  con- 
traction, whether  from  the  infiltration  of  tubercle  or  any  other 
matter,  or  from  the  formation  of  pulmonary  abscess. 

Elevation  and  lowering  of  the  shoulders  and  chest-walls,  or 
certain  portions  of  them,  are  of  common  occurrence.  The 
former  is  a  frequent  accompaniment  of  general  emphysema, 
and  is  also  seen  not  uncommonly  on  one  side  of  the  chest,  when 
there  is  chronic  pleuritic  effusion  on  the  other :  the  latter  may 
be  observed  when  the  chest  has  fallen  in  as  a  result  of  chronic 
pleurisy.*  Without  strict  investigation,  however,  it  would  be 
wrong  to  attach  much  importance  to  such  phenomena,  for  they 
often  exist  without  visceral  disease,  and  to  such  an  extent  in 
some  instances,  that  in  a  case  recorded  by  Dr.  Walshe,  elevation 
of  the  shoulder  on  the  one  side,  occurred  on  the  same  side  as 
retraction  of  the  parietes  from  chronic  pleurisy.^ 

Distortion  of  the  chest,  when  extensive,  is  usually  the  result 

1  Sf'o  "  Hor^pitnl  Cnsp-hook,"  xxxviii  ;  case  of  George  Godfrey,  admitted 
into  \\o\\o  ward,  .Jan.  16th,  ]8o9. 
'  AValslie,  **  On  Diseases  of  the  Lungs  and  Heart,"  p.  14. 
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of  congenital  malformation  or  of  accidental  circumstances  tin- 
connected  with  thoracic  disease.  It  may  take  place,  however, 
to  a  certain  extent  as  a  consequence  of  disease  within  the  tho- 
racic cavity.  Thus  chronic  pleurisy,  when  followed  hy  com- 
pression and  carnification  of  the  lung,  and  consequent  falling 
in  of  the  chest-walls,  not  nnfreijuently  catjses  lateral  curvature 
of  the  spine,  the  convexity  being  townrdi^  the  sound  side»"  as 
also  twisting  of  the  rihs  to  sneli  an  extent  in  certain  cases  that 
their  upper  edges  become  external.  The  sternum,  rihs,  and 
clavicles  may  yield  in  any  direction  under  the  pressure  of  aneii- 
rismal  and  other  tumors,  and  the  clavicles  may  bend  downwards 
and  inwards  in  cases  of  extreme  disorganization  of  the  apices 
of  the  lungs. 

Such  are  the  chief  modificutlons  which  may  occur  in  the  form 
of  the  chest;  and  if  the  causes  on  which  they  may  depend  are 
constantly  borne  in  mind,  there  will  seldom  bo  much  difficulty 
in  forming  a  correct  estimate  of  any  irregularity  observed  dur- 
ing the  progress  of  visceral  disease. 

Valuable,  however,  as  are  the  indications  derived  from  this 
source,  they  are  less  so  than  tliose  afforded  hy  the  movements  of 
the  chest.  In  a  healthy  person  inspiration  is  effected  partly  by 
the  elevation  and  expansion  of  the  ribs,  partly  by  the  descent 
of  the  diaphragm:  and  the  eye  watching  the  naked  chest  may 
readily  perceive  the  part  taken  b}^  the  thoracic  and  abdominal 
muscles  respectively.  If  the  descent  of  the  diaphragm  is 
checked,  the  thoracic  muscles  have  to  perform  double  duty, 
and  "thoracic**  respiration  ensues,  characterized  hy  *' heaving** 
of  the  chest.  If,  on  the  other  hand,  anything  occurs  to  pre- 
vent a  free  expansion  of  the  chest,  the  cliapliragm  is  brought 
more  actively  into  play,  and  diapbragtnattc  or  abilouiitjal  breath- 
ing is  the  result.  Thus  it  often  happens  that  even  a  cursory 
survey  of  the  respiratory  movements  suffice  to  throw  ioiportant 
light  on  the  seat  of  mischief. 

But  the  movements  of  the  chest,  if  carefully  examined,  may 
be  made  to  furnish  still  mure  accurate  information.  For  this 
porpose  they  may  be  divided  into  /7<-«rr/i/  and  partial;  the  first 
being  those  in  wliich  the  entire  thorax  is  concerned  ;  the  last 
those  arising  from  the  motion  of  the  ribs  on  one  another,  and 
therefore  confined  to  particular  regions. 

The  general  motiotts  during  inspiration  are  of  two  kinds,  viz., 
expansion  and  elevation;  and  during  expiration  the  converse  of 
rthese,  viaj.,  retraction  and  depression.     During  tranquil  respira- 


*  WftUbe  »<0n  DUeni«t'»  of  the  LungB  and  Heart,*'  p.  !4, 
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ti'iri.  rnor^:  ^-^fi^icially  in  men,  these  coc^tal  movements  are  ex- 
rj-t-tWu^^ly  -li^ht,  the  breathing  being  carrie'l  on  chiefly  b j  the 
f\'iit\t\iTii,:ui:  but  during  forceil  respiration,  and  in  women  who 
bv  \iu:\u^  rf.ntrict  the  action  of  the  diaphragm  and  the  lower 
rib-,  i\t*-y  an;  much  more  palpable  and  may  be  seen  -without 
diffl<:ij|fy  ovxr    the  entire   ch*^at-     The   expansion    and   elevi- 
tlofi    luhM^un'.utH   are   intimately  associatetl,  and  in  health  are 
i:\tt-t-\y  |>ro|iortione>l  to  one  another;  bat  their  actual  extent  is 
f/iiind  to  \u(:rra^4:  in  a  direct  ratio  to  the  mobility  of  the  chest- 
w;ill-.  and  rhi?  lu.-i;rht  of  the  indivi'IuaL  whilst  the  frequency  of 
fli'-ir   n-jiirtitioii    is  regulated  by  the  force,  duration,  and  com- 
j»l'-f<'ii«v-t-*  of  \\ui  pulmonary  respiratory  movements,  which  vary 
Vfirb  tli<-  noiiireinents  of  the  svstem.     Thev  usuallv  occur  with 
^'H'iiUr   rji|/idity  toward.^  the  middle  of  the  act  of  respiration 
fiiiin  ;if.  ir«  rotriiiiencemont  or  towards  its  close:  but  from  first 
to  l;i  f,  iImv  tiikw^  place  cveidy,  without  any  jerking  irregularity 
of  I  li^  ill  til.     I  rirtpi  ration  is  followed  imme^liately  by  expiration; 
;ii    ili«'  rrlo-f:  of  tli.'it  act  there  is  usually  a  pause,  and  then  in- 
.tpii  jilioii  b«';.'iriM  a;^ain.     The  inspiratory  ami  expiratory  efforts 
an-  of  ui-ttrly  <'i[nti\  length;  and  if  the  duration  of  an  entire 
K    piralory  net   be  reprcHented  by  12,  the  duration  of  inspira- 
tion may  \u'.  cstiiiiated  at  0,  that  of  expiration  at  5,  and  that  of 
till*  Miirr«M'diii^  pniiMe  at  1  ;  so  that  the  period  of  thoracic  move- 
ifH'iil  m  to  that,  of  rest  as  11  to  1. 

Tlie  fftirtitit  eoMtal  motions  arising  from  the  movement  of  the 
iil»!  Mil  our  aiiotlier  are  not  very  rea«lily  appreciated  by  the  eye; 
iii'I'  'd,  duriii*^  trah(|uil  respiration  they  are  barely  perceptible, 
bill  III  forrrd  iii.vjiiration  the  ribs  will  be  seen  to  diverge  from 
our  iihoiImt,  iIh*  diver;;ence  being  greatest  in  the  lower  inter- 
ftjMMrM.      |)iniiig  ex|)iration  they  converge  towards  each  other. 

hr,  SiliNoii  iiiaiiitainH  that  the  five  upper  ribs  converge  during 
in  ■|»iriiiioii,  and  moreover  that  their  convergence  is  '* great. 
Aiiv  "Nf,  h'»>\rvrr,  !»y  placing  a  finger  in  the  upper  intercostal 
»:|i.irr..»  nl*  a  ihiu  liut  liealtliv  person  during  forced  respiration, 
iiiiiv  Miiii'-.rv  hiiMseir  that  sucii  is  not  usually  the  case.  During 
I  hi'  arl  111*  rxpiration  the  flu^^er  will  be  compressed,  and  will  be 
irhivrd  nl'  all  presMure  during  inspiration.  The  rejil  fact  ap- 
iiriii  I  In  lie,  that  each  of  the  ribs  alluded  to  not  ohly  rises  during 
iii.-i|)ii iili«iii  iiinrc  than  the  rib  above  it,  but  moves  outwards  and 
rniwiiidi  In  a  ;^reater  extent,  so  that  when  the  elevation  move- 
iiiriit  IiiKtm  platM'  witluMit  the  e.\|)ansion  movement — as  it  does 
in  ml  a  in  ronns  of  disease  which  interfere  with  the -due  expan- 
fiinii  of  the  lung     these  upper  ribs  do  "move  nearer  to  each 

'  "  MtM!.-(Miir.  Traiii*./'  vol.  xxxi,  p.  860. 
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Other,*'  as  stated  by  Dr.  SibBon  ;  whereas,  when, the  expuusion 
iiiovement  is  fully  performe<l  nud  h  carried  out  in  flue  proportion 
10  the  elevation  luovemenf,  the  rib^s,  though  diftereiitly  placed 
in  relation  to  each  other,  eaunot  be  suid  to  approximate. 

But,  besides  these  costal  motions,  there  are  other  movements 
connected  with  respiration  which  are  deserving  of  close  atten- 
tion. As  the  lungs  expand  and  the  diaphra^jm  descends,  the 
subjacent  viscera  are  forced  down,  and  tlie  abdomen  const^quently 
protrudes.  In  tranquil  respiration  this  abdominal  expansion 
movement  conmie rices  before  the  costal,  and  varies  in  an  inverse 
proportion  to  it;  so  that  in  luen,  in  whom  the  costal  movement 
is  slight,  the  abdominal  is  considerable ;  whilst  in  women  who 
luce  tightly  the  reverse  hohls  good.  In  both  sexes,  however, 
forced  inspiration  gives  rise  to  thoracic  movement,  which  is  out 
of  all  proportion  greater  than  the  abdominal,  and  commences 
before  it  even  in  men. 

As  age  advances  and  the  costal  cartilages  become  rigid,  tho- 
racic expansion  necessarily  diminishes,  the  breathing  becomes 
n^ore  diaphragmatic,  the  movement  of  the  sternum  exceeds  that 
of  the  ribs,  and  its  lower  extremity  advances  more  than  the  up* 
per*  On  the  other  hatid,  in  infancy  and  childhood,  the  costal 
cartilages  being  extremely  flexible,  admit  of  greater  movement 
of  the  ribs;  the  upper  part  of  the  sternum  advances  more  than 
the  lower,  and  thoracic  expansion  is  greater  and  abdominal 
breathing  less  than  in  the  adult,  S<unetimes,  however,  if  the 
aV>doinen  is  large  and  the  respiration  hurried  and  forcible,  the 
air  does  not  find  entrance  to  the  lungs  (juick  enough,  and  in 
quantity  suflScient  to  fill  the  space  creatcil  by  the  descent  of  the 
diaphragm  ;  in  which  case  tlie  lower  end  of  the  sternum  and  the 
adjoining  cartilages  will  be  observed  to  fall  in  at  the  beginning 
of  respiration,  and  to  advance  again  as  the  chest  becomes  more 
folly  inflated.  In  females,  on  the  contrary,  owing  to  the  re- 
straint of  stays  and  tight  lacing,  the  action  of  the  diaj)bragoi 
and  lower  ribs  is  interfered  with,  and  thoracic  ex]uinsiati  is  ex- 
aggerated. 

Such,  then,  are  the  movements  of  the  healthy  chest  and  the 
modifications  to  which  they  are  exposed  from  causes  indepen- 
dent of  visceral  disease. 

The  mechanism  of  respiration,  however,  is  liable  to  be  inter- 
fered with  by  disease ;  and  if  the  alterations  so  produced  are 
carefully  studied  they  may  be  made  to  furnish  most  important 
informatiou  respecting  the  changes  going  on  within  the  thorax. 
Sometimes  the  expansion  and  elevation  of  the  cliest-walls  may 
be  simultaneously  andahnornujliy  increased  or  diminished  ;  some- 
times the  relationship  naturally  existing  between  the  elevation 
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and  expansion, movements  may  be  disturbed,  the  former  of  these 
actions  being  greatly  augmented,  whilst  the  other  is  lessened  or 
almost  wholly  suspended;  sometimes  the  relative  proportion  of 
the  thoracic  and  abdominal  movements  may  be  altogether  changed, 
the  one  being  abnormally  diminished  whilst  the  other  is  increased 
in  a  corresponding  degree ;  and  sometimes,  again,  the  respira- 
tory rhythm  may  be  interfered  with,  and  may  become  jerking, 
or  the  expiratory  movement  may  become  of  longer  duration  than 
the  inspiratory.  All  of  these  changes  may  be  easily  recognized 
by  the  eye,  and  each  possesses  its  proper  signification. 

An  increase  in  the  movements  of  expansion  and  elevation  may 
take  place  simultaneously  on  both  sides  of  the  chest  under  three  dif- 
ferent conditions :  Ist.  When  the  descent  of  the  diaphragm  is 
checked  by  mechanical  causes  existing  within  the  abdominal  cav- 
ity, such  as  pressure  of  the  gravid  uterus,  dropsical  effusion,  flatu- 
lent distension  of  the  stomach  and  bowels,  and  tumors  of  various 
kinds.  2dly.  When  the  action  of  the  diaphragm  is  checked  by 
the  existence  of  abdominal  pain,  whether  due  to  inflammation  or 
other  causes.  3dly.  W^hen  increased  muscular  exertion  is  used 
to  overcome  some  obstruction  situated  low  in  the  chest,  as  in  spas- 
modic asthma. 

Increased  movement  may  be  produced  on  one  side  of  the  chest 
by  anything  which  impairs  the  function  of  the  other,  such,  for 
instance,  as  pleuritic  eff*usion,  pneumonia,  or  tubercular  infiltra- 
tion, pressure  on  the  main  bronchus,  and  other  similar  circum- 
stances; and,  in  like  manner,  increased  action  in  a  part  of  one 
side  may  be  occasioned  by  deficient  action  in  the 'remainder  of 
that  side. 

Diminution  of  the  natural  movements  of  the  chest  may  be 
observed  under  three  conditions : 

1st.  When  disease  of  the  lungs  or  pleura  exists  of  such  a  na- 
ture as  to  offer  a  mechanical  impediment  to  the  entrance  of  air, 
as  in  tubercular,  pneumonic,  or  other  infiltration  of  the  lung- 
substance  ;  in  pleurisy  and  pneumothorax,  and  in  pressure  upon 
and  consequent  obstruction  to  the  main  bronchi.  2dly.  When, 
in  consequence  of  pain  in  the  chest,  there  is  voluntary  fixing 
of  the  chest-walls,  and  respiration  is  carried  on  chiefly  by  the 
diaphragm,  as  in  inflammation  of  the  costal  and  upper  pulmo- 
nary pleura ;  in  pneumonia,  pleurodynia,  and  intercostal  rheu- 
matism. 3dly.  W^hcn  some  paralysis  of  the  respiratory  muscles 
exists,  as  a  result  of  cerebro-spinal  mischief.  A  diminution  of 
thoracic  movement,  however,  is  also  observed  when  an  obstacle 
exists  to  the  entrance  of  air  in  the  upper  part  of  the  air-passages, 
as  in  croup,  cynanche  tonsillaris,  laryngeal  disease,  and  oedema 
and  spasm  of  tiie  glottis,  as  also  in  cases  of  pressure  of  an  en- 
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larged  thyroid  gland  or  of  pharyngeal,  aneurism al,  or  other  tu- 
mors. In  such  cases,  more  especially  wlien  the  amount  of  ob- 
struction  is  great,  not  only  do  the  thoracic  walls  not  expand, 
but,  owing  to  the  forcible  descent  of  tlie  tliaphragm,  they  are 
actually  drawn  in  during  inspiration,  whilst  the  abdominal  walls 
nd Vance  in  a  corresponding  degree.  If  the  obstruction  affects 
the  bronchi  on  one  side  only  of  the  chest,  the  phenomena  refer- 
able to  such  obstruction  will  occur  on  that  Mide  €mfy^  whilst  the 
amount  of  thoracic  movement  on  the  other  side  will  be  increased, 

2dly,  The  relationship  natiiralli/  si(histin(j  hetween  the  eleva- 
lion  and  expansion  movements  maj/  he  diiftarht'd^  the  former  ex- 
isting in  full  or  overfull  activity,  while  the  latter  is  almost  sup- 
pressed. This  is  seen  either  partially  or  generally,  according 
to  the  extent  of  mischief,  in  all  cases  where  the  pulmonary  tissue 
is  consolidated  and  rendered  impcrmealde  to  siir,  as  in  tubercular, 
pneumonic  or  other  in  filtration  ;  in  pleurisy,  and  in  instances 
in  which  the  lung  is  compressed  by  intra-thoracic  tumors.  Voli- 
tion may  cause  extraordinary  efforts  to  expand  the  chest,  and 
may  effect  its  elevation;  but  as  the  lungs  do  not  admit  of  intla- 
lion,  no  expansive  movement  follows.  So  also^  when  the  chest 
is  already  fully  expanded,  as  m  cases  of  extreme  vesicular  em- 
physema, volition  may  drug  the  eh  est*  walls  upwards^  but  cannot 
effect  any  further  expansion,  Imleed,  in  some  such  instances, 
the  chest  may  even  fall  in  at  the  base  during  full  inspiration. 

3dly,  The  relative  proportityn  of  the  thoracic  and  alnlommal 
movementK  may  be  altogether  ehamjed:  the  one  being  abnormally 
diminished y  whiUt  the  other  is  increased  in  a  eorrenponding  de- 
cree. Thus  it  is  found  that  whatever  causes  a  diminution  of 
thoracic  movement  gives  rise  to  a  corresponding  increase  of  dia- 
phragmatic action,  and  whatever  checks  the  action  of  the  dia- 
phragm produces  increased  thoracic  movement,  with  heaving  or 
thoracic  respiration.  It  is  not  necessarj'^  to  recapitulate  the 
causes  which  lead  to  an  increase  or  decrease  of  thoracic  move- 
ment, as  these  have  been  referred  to  in  connection  with  the  causes 
of  the  other  varieties  of  breathing;  hut  it  may  be  well  to  add, 
that  any  disease  or  injury  of  the  spinal  cord  below  the  point 
where  the  phrenic  nerve  is  given  off  will  give  rise  to  increased 
action  of  the  diaphragm. 

4tldy.  The  respiratot^  rhythm  may  he  interfered  with,  the  ex- 
piratory  movement  becominfj  of  longer  duration  than  the  inspira- 
tory.  This  occurs  when  obstruction  exists  in  any  part  of  the 
air-passages  to  the  free  egress  of  the  ain  It  receives  its  most 
constant  and  best-marked  illustration  in  cases  of  vesicular  em- 
physema, where  the  elasticity  and  resilierjcy  of  the  lung  are  de- 
fttroyed^  or  when  aneuriamal,  cancerous,  or  other  intra-thoracic 
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tumors  are  pressing  upon  the  trachea  or  main  bronchi;  but  it  is 
also  met  with  in  many  cases  of  tuberculous  deposit,  and  forms  a 
valuable  accessory  sign  of  its  existence.  In  epilepsy,  hysteria, 
chorea,  and  many  other  affections,  the  rhythm  of  the  breathing 
becomes  jerking  and  uneven,  without  any  disease  of  the  thoracic 
organs. 

But  other  important  facts,  beyond  mere  changes  in  the  rhythm 
of  respiration,  are  discoverable  by  ocular  inspection.     The  eye 
takes  cognizance  of  dilatation  and  distension  of  the  superficial 
veins  of  the  chest  and  neck,  and  of  pulsation  on  any  part  of  the 
thoracic  walls.     Dilatation  of  the  veins  indicates  deepseated 
obstruction  to  the  venous  circulation,  and  suggests  the  necessity 
of  examining  into  the  condition  of  the  heart  and  great  vessels, 
and,  in  the  event  of  no  cause  of  obstructed  circulation  being 
there  discovered,  of  searching  for  some  pulmonary,  or  other 
intra  thoracic  disease,  capable  of  producing  the  obstruction. 
Nothing  is  more  common  than  to  find  the  superficial  veins  dis- 
tended in  connection  with  an  extensive  deposit  of  tubercle  or 
cancer,  and  not  unfrequently,  when  the  deposit  is  confined  to 
one  side  of  the  chest,  the  veins  of  that  side  alone  are  dilated. 
It  should  be  added,  however,  that  the  limitation  of  the  distended 
vessels  to  one  side  is  not  diagnostic  of  pulmonary  disease;  for  it 
is  observed  in  connection  with  aneurism,  cancer,  and  other  va- 
rieties of  intra-thoracic  tumors.     So  again  in  respect  to  pulsa- 
tion on  the  surface  of  the  chest.     Not  only  does  ocular  inspec- 
tion detect  the  existence  of  increased  cardiac  pulsation,  and  of 
pulsation  due  to  aortic  aneurism,  but  it  often  informs  us  of  a 
wave-like  pulsation  at  the  second  intercostal  space,  attributable 
indirectly  to  tubercular  disease  of  the  lungs ;  for  when  the  lung 
has  been  excavated  by  vomicie,  and  has  subsequently  contracted, 
the  left  auricle  or  the  pulmonary  artery  may  come  into  contact 
with  the  anterior  surface  of  the  chest,  and  give  rise  to  pulsation 
in  the  situation  above  mentioned.* 

^  For  further  information  on  the  subject  of  inspection  of  the  chest,  sec  Part 
111,  Chapter  I. 
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kt,  examination  of  tfir  cukst.  or  palpation — fiow  to  be 
performed;  indications  deuivablk  from  it. 

The  sense  of  touch  may  often  he  made  available  in  the  diag- 
nosis of  thoracic  disease.  It  aci|uaints  us  with  the  actual  con- 
dition of  the  chest-walfg,  aud  the  nature  of  their  movements, 
whether  general  or  partial ;  it  informs  us  of  the  character  and 
amount  of  vibration  eoniinunicated  nnder  certain  circumstances 
to  the  partetes,  and  thus  makes  us  aware  of  certain  phys?ical  al- 
terations in  the  lungs  and  pl^'ura  whereby  that  vibratory  action 
is  modified;  and  it  indicates  the  presence  or  absence  of  fluctu- 
ation in  the  intercostal  spaces,  and  thus  gives  notice  of  the  ex- 
istence or  non-existence  of  fluid  in  the  cavity  of  the  pleura. 

In  order  to  arrive  at  satisfactory  results  from  its  einphjyment, 
it  is  necessary  to  observe  the  various  precautions  already  pointed 
out  as  conducive  to  accurate  inspection.  Beyond  this  it  need 
only  be  mentioned  that  tlie  hand  or  the  fingers  should  be  applied 
to  the  chest  gently  and  evenly ;  that  tlie  two  sides  of  the  thorax 
should  be  examined  simultaneously,  the  one  with  the  right  hand, 
the  other  with  the  left ;  and  that  each  corresponding  portion  on 
the  two  sides  should  he  thus  examincil  and  compared. 

In  many  instances  the  unassisti^d  eye  is  incompetent  to  deter- 
mine %Thether  the  local  expansion  of  the  chest  bears  its  due  pro- 
portion to  the  elevation  movement,  as  also  to  estimate  the  mo- 
tion of  the  ribs  in  respect  to  one  another.  Both  these  impor- 
tant practical  points  may  be  determined  by  the  aid  of  palpation. 
the  upper  part  of  the  chest  the  baml  readily  detects  the 
?nce  of  local  expansion,  and  thus,  by  ol>tainiijg  evidence  of 
some  physical  condition  which  prevents  the  due  inflation  of  the 
lung,  becomes  a  valuable  auxiliary  in  the  diagnosis  of  consolida- 
tion which  so  often  exists  in  the  early  stage  of  consumption.  In 
the  lower  part  of  the  chest  the  thumb  or  the  index-finger,  placed 
in  one  of  the  intercostal  spaces,  not  only  detects  the  absence  of 
local  expansion,  hut  feels  convergence  of  the  ribs  talking  place 
coiDcidently  with  the  coiitinuanee  of  the  elevation  movemeut,  and 
thus  furnishes  additional  presumptive  proof  as  to  the  imperme- 
ability of  the  pulmonary  tissue.  y 

Again,  touch  is  the  only  sense  whereby  it  is  possible  to  ap- 
preciate the  character  and  amount  of  the  vibration  communi- 
cated by  the  A^oice  to  the  chest-walls— a  fact  of  much  practical 
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importance.  Thu?,  if  the  hand  be  laid  lightly  upon  the  surfa^-e 
of  the  chest  whilst  a  healthy  person  is  speaking,  a  delicate, 
tremulous  vibration  will  be  felt,  varying  in  a  direct  ratio  to  the 
loudness  and  coarseness  of  the  voice,  and  the  lowness  of  its 
pitch.  As  a  general  rule,  therefore,  this  "vocal  fremitus"  is 
more  pronounced  in  adults  than  in  children,  and  in  males  than 
in  females,  and  is  stronger  during  the  utterance  of  certain  sounds 
than  it  is  during  the  utterance  of  others.  It  is  more  strongly 
felt  in  thin  than  in  fat  persons ;  whilst  in  children  and  females, 
more  especially  if  stout,  and  having  shrill  weak  voices,  it  is  often 
altogether  absent.  On  the  right  side  of  the  chest  it  is  usually 
more?  marked  than  on  the  left,  especially  in  the  infra-clavicular 
region,*  whilst  in  the  space  where  the  heart  is  uncovered  by  the 
lungs  it  is  altogether  deficient,  on  account  of  there  being  no 
proper  medium  for  its  transmission  by  the  chest- walls. 

In  disease  the  vocal  fremitus  may  be  either  increased  or  dimin- 
ished. In  all  cases,  however,  a  careful  comparison  of  the  two 
sides  of  the  chest,  due  regard  being  had  to  the  marked  difference 
naturally  existing  between  them,  is  necessary  to  determine  the 
presence  of  disease.  Moderate  consolidation  of  the  pulmonary 
tissue,  whatever  its  cause,  intensifies  the  vibration,  by  increas- 
ing the  reflecting  power  of  the  bronchial  tubes,  preventing  the 
diffusion  'of  the  vibrations,  and  forming  a  better  medium  for 
their  transmission  to  the  chest-walls.  Thus  tuberculous  deposits, 
when  of  moderate  extent,  partial  pneumonic  infiltration,  more 
especially  if  in  the  vicinity  of  the  larger  bronchi,  and  oedema  in 
its  early  stage,  increase  the  fremitus ;  whilst  more  extreme  tu- 
berculization of  the  lungs  and  large  intra-thoracic  tumors  are 
apt  to  deaden  or  altogether  destroy  the  vibration,  partly  by  press- 
ing upon  or  blocking  up  the  bronchial  tubes,  and  thus  interfering 
with  the  columns  of  air  through  which  the  vibrations  are  prop- 
agated, and  partly  by  presenting  a  solid  inelastic  mass  which 
the  voice  is  incapable  of  throwing  into  vibration. 

Again,  the  fremitus  is  annihilated  when  the  lung  is  removed 

>  My  friend  Dr.  Ilerbort  Davies  (on  "  Divseases  of  the  Lungs  and  Heart," 
p.  112)  uHsortH  that.  *'  although  the  natural  vocal  vibration  is  stated  by  some 
writers  to  be  more  marked  on  the  right  than  the  left  side  of  the  chest,  the 
(lillerenee  may  be  practically  di»«regarded,  and  both  sides  may  be  taken  to 
preH(  nt  in  health  the  sann*  anjount  of  vocal  fremitus."  This  certainly  does 
not  accord  witli  my  exj)erience,  which  enables  me  to  state  that,  out  of  300 
nerhons  of  both  sexes,  and  average  health  and  prospects  of  longevitv,  who 
nave  come  before  me  for  examination  for  life  assurance,  and  whom  I  have 
examined  specially  with  a  view  to  this  inquiry,  above  three-fourths  (234)  have 
had  vocal  fremitus  more  marked  on  the  right  than  on  the  left  infra-clavicular 
region,  the  spot,  above  all  others,  where  the  existence  or  non-existence  of  such 
inefpjaiity  possesses  the  greatest  injj)ortance  in  relation  to  the  presence  of  tu- 
bercular disease. 
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from  the  chest-walls  by  the  interyention  of  air  or  liquid  in  the 
pleurnl  cavity — ^a  fact  which  sometimes  enables  us  to  discrimi- 
nate between  pleuritic  effusion  and  pneumonic  or  other  consolida- 
tion of  the  lung,  in  which,  as  already  stated,  the  vocal  fremitus, 
as  felt  by  the  hand^  is  ordinarily  increased,  rather  than  dimin- 
ished or  destroyed. 

When  the  removal  of  the  lung  from  the  walls  of  the  chest  is 
due  to  the  presence  of  solitl  matter,  the  fremitUiS  may  or  may 
not  he  destroyed,  according  as  the  foreign  matter  is  more  or 
le«8  fitted  by  its  nature  to  serve  ms  a  conducting  medium^  and 
h  more  or  less  remote  from  the  larger  bronchi,  where  the  vibra- 
tions are  most  intense.  If  the  solid  matter  be  large  in  amount 
and  inelastic,  it  will  altogether  stop  the  vibration;  if  les8  in 
amount,  it  may  only  deaden  it;  whilst  if  it  exist  in  a  still 
smaller  quantity,  and  he  contiguous  to  the  larger  bronchi,  it 
may  even  raise  it  above  the  usual  standard  by  increasing  the 
rettecting  power  of  the  bronchi,  concentrating  the  waves  of 
sound,  and  intensifying  the  vibration. 

The  increased  size  of  the  bionchial  tubes,  with  the  adjacent 
consolidation  often  met  with  in  chronic  bronchitis,  usutilly  tends 
to  increase  the  fremitus;  whilst  the  cgndition  of  the  lung  which 
exists  in  vesicular  emphysema  produces  an  opposite  result,  by 
Interfering  with  the  homogeneity  of  the  pulmonary  tissue,  and 
thus  impairing  its  conducting  power.  In  certain  instances, 
however,  where  inflamtuntion  supervenes  in  an  emphysenaatoua 
lung  litul  gives  rise  to  pneumonic  infiltration  and  consolidation, 
the  vihi^ation  is  increased  rather  than  diminished. 

The  voice,  however,  is  not  the  only  source  of  vibration  in  the 
chest-walls;  everything  which  throws  the  air  cbntained  within 
the  lungs  into  a  state  of  vibration  may  occasion  fremitus  of  the 
parietes.  The  only  conditions  essential  to  its  production  are, 
that  the  vibratory  motion  be  sufficiently  strong,  and  the  lungs 
in  a  state  to  form  a  good  medium  for  its  transmission.  The  act 
of  coughing,  therefore,  may  give  rise  to  it,  and  so  may  certain 
rbonchi ;  but  tussive  fremitus  and  rhonchul  fremitus,  unlike  the 
vocal,  possess  little  value  as  indications  of  disease. 

Palpation,  however,  is  often  able  to  furnish  us  with  valuable 
indications  of  thoracic  disease,  besides  those  derivable  from  the 
T uciil  fremitus.  It  may  be  employed  to  detect  the  friction  caused 
the  rubbing  together  of  the  two  surfaces  of  the  pleural  mera- 
irane,  or  of  the  pericardium  roughened  by  plastic  exudation  ; 
U>  recognize  a  peculiar  thrill  occasioned  by  certain  forms  of 
fnlvuh'ir  disease  of  the  heart;  and  to  guide  us  to  a  more  certain 
knowkdt^e  uf  the  condition  of  the  Iteart  itself,  by  inf«>rming  us 
of  the  cnaracter  of  its  impulse  aii<l  of  the  extent  of  the  area 
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over  which  it  is  felt.  Sometimes,  when  the  intercostal  spaces 
are  prominent,  it  may  assist  in  determining  the  presence  of  fluid 
in  the  pleural  cavity;  for  in  such  cases  fluctuation  may  be  felt 
wluMi  the  fingers  are  applied  after  the  manner  adopted  for  the 
detection  of  fluid  in  an  al)sceas.  More  generally,  however,  it  is 
necessary  to  percuss  one  portion  of  an  intercostal  space  with 
one  hand  whilst  a  finger  of  the  other  hand  is  applied  to  another 
portion  ;  and  sometimes,  as  in  cases  of  hydro-pneumothorax,  it 
is  even  necessary  to  have  recourse  to  succussion,  when  the  splash- 
ing of  the  fluid  will  be  felt.  It  must  be  remembered,  however, 
that  when  the  lung  is  adherent  to  the  walls  of  the  chest  and  a 
large  superficial  cavity  exists  containing  a  considerable  quantity 
of  flqid.  certain  rhonchi  will  give  rise  to  fluctuation  or  splashing 
sufficiently  marked  to  be  perceptible  even  by  the  fingers,  so  that 
the  mere  discovery  of  fluctuation  in  an  intercostal  space  is  riot 
of  itself  sufiicient  to  justify  an  opinion  as  to  the  presence  of 
fluid  in  the  pleural  cavity.  The  existence  of  fluid  in  a  pulmo- 
narv  cavitv  is  bv  no  means  a  common  cause  of  fluctuation;  but 
I  have  met  with  two  instances  in  which  it  was  well-marked  when 
the  patients  were  placed  in  a  semi-erect  posture,  leaning  some- 
what forward. 


CHAPTER    IV. 

MEASUREMENT   OF   THE    rilEST — HOW   TO    BE  PERFORMED;    ITS 
•  INDlCATloNAL  VALUE. 

Amongst  other  expedients  for  throwing  light  upon  the  con- 
dition of  the  chest  is  mensuration.  By  its  aid,  the  comparative 
dimensions  of  the  two  sides,  and  the  relative  positions  of  their 
diftVrent  parts,  may  he  ascertained,  and  the  extent  of  movement, 
tlie  precise  amount  of  the  thoracic  expansion  and  retraction, 
aeeurately  determined. 

The  simplest  mode  of  measuring  the  circular  dimensions  of 
the  chest  is  by  means  of  a  piece  of  graduated  tape,  or  a  thin 
wlialel>one  measure,  passed  round  the  thorax  from  the  mesian 
line  anteriorly,  to  the  spine  hehind.  Practically,  however,  con- 
siilerahle  uncertainty  attaches  to  this  mode  of  mensuration,  from 
the  fact  tliat  it  is  almost  impossible  to  determine  accurately  the 
preeise  point  of  the  measure  which  corresponds  to  the  spine, 
ami  tMnially  ditficult  to  carry  the  measure  round  exactly  cor- 
responding p«>rtions  of  the  two  sides.    With  the  view  of  obviat- 
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ag  these  iliflicialties,  it  has  been  suggested  by  Dr.  Hare  tbat 
Wro  pieces  of  tape,  each  similarly  grntluated,  sliould  be  joined 
[>gether,  and  pudded  on  their  inner  surface,  close  to  the  line  of 
auction.  Tlie  saddle  thus  formed,  when  placed  over  the  spine, 
cadily  wdjusts  itself  to  the  spinous  processes,  and  becomes  fixed 
offieiently  for  the  purpose  of  mensursition.  Eaeli  side  of  the 
lest  is  thus  provided  with  its  own  graduated  tape,  which  is  more 
eadilj  managed  than  the  single  tape,  and  greater  accuracy  is 
ODsequentty  insured* 

The  circumference  of  the  chest  varies  so  greatly  in  diflercnt 
adivi duals  enjoying  equally  good  health,  that  little  would  be 
pined  by  the  determination  of  its  mean  size.^     Moreover,  such 

discovery  would  aiford  no  clue  to  the  expansibility  of  the 
borax,  and  therefore  practically  would  be  of  little  value.  The 
^ally  important  point  for  investigation  is,  the  increase  or  dimi- 
lution  of  the  circular  dimensions  of  either  aide,  as  shown  bi/  a 
mnparimn  of  one  aide  ?vi(h  the  other.  An  incroise  will  exist 
inaer  the  conditions  already  specified  as  contributing  to  the 
iroduction  of  morbid  expansion  of  the  thorax;'  whilst  a  dimi- 
tution  will  accompany  those  morbid  states  which  give  rise  to 
detraction  or  falling  in  of  the  parietes.^  The  only  point  to  be 
lorne  in  mind,  beyond  the  necessity  for  extreme  caution  in 
Bonducting  the  mensuration,  is,  that  in  adults  the  two  sides  of 
he  chest  are  usually  unequal  in  size,  the  right,  on  the  avenige, 
leing  larger  than  the  left  by  about  the  third  of  an  inch.  This 
rregularity  does  not  exist  in  early  youth,  is  less  murkcd  in 
iemales  than  in  male  adults,  and  does  not  obtain  in  left-handed 
ns,  clearly  showing  that  it  is  due  to  the  greater  exercise 
hich  the  right  side  is  subjected. 

When  it  is  desired  to  measure  the  expansion  movements  of  the 
thest  during  inspiration,  the  double  tape  already  described  will 
,ble  us  to  do  so  with  tolerable  accuracy.  Applied  to  the 
ihent  closely,  but  not  so  tightly  as  to  interfere  with  respiration, 

indicates  atid  enables  us  to  read  off  the  amount  of  tlioracic 
ixpansion.     It  shows  that  on  a  level  with  the  sixth  costnl  car- 

Iftge  the  expansion  accompanying  tranquil  inspiration  in  health 

ioes  not  average  more  than  a  quarter  of  an  inc!i  in  a  male 

I,  with  a  chest  thirty-four  inches  in  cireumference ;  that  in 

inspiration  it  is  increased  to  from  one  and  a  half  to  three 

ches,  and  that  the  difference  in  the  circular  dimensions  of  the 
ihe^t  after  forced  inspiration  and  forced  expiration  varies  from 

»  T\i*'  avefHtje  circuUr  dhiK^nsion  of  tbo  chest  in  an  adult,  ut  tho  lovel  of 
the  M^th  ciirtiluge,  h  tLhoui  ihiTiy-ihr&e  inches, 
t  Anff.  p.  26.  «  Ante,  p.  26, 
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importance.  Th«?,  if  the  hand  be  Itud  lightly  upon  the  sarfa*.*t?" 
of  the  chest  whilst  a  heulthy  persoti  is  speaking,  a  delicate^ 
treimilous  vibration  will  be  felt,  varying  in  a  direct  ratio  to  th< 
b.>uduess  and  coarseness  of  the  voice,  and  the  lowness  of 
pitch.  As  a  general  rule,  therefore,  this  **  vocal  fretnitus**  ii 
more  pronounced  in  adults  than  in  children,  and  in  males  thai 
in  females,  and  is  stronger  durintj  tlie  utterance  of  certain  sound 

or? 

thtin  it  h  during  the  utterance  of  others.     It  is  more  strongl 
felt  in  thin  than  in  fat  persons;  whilst  in  children  and  females, 
more  especisilly  if  stout,  and  having  shrill  weak  voices^  it  is  ofter*^ 
altogether  absent.     On  the  right  side  of  the  chest  it  is  usualljT' 
more  marked  than  on  the  left,  especially  in  the  infra-clavicular* 
region/  whilst  in  the  space  ivhere  the  heart  is  uncovered  by  the^ 
lungs  it  is  f»l together  deficient,  on  account  of  there  being  na 
pro|ier  medium  for  its  transmission  by  the  chest  walls. 

In  dise?ise  tfie  vocal  fremitus  may  be  either  increased  or  dimin- 
ished. In  all  cases,  however,  a  careful  comparison  of  the  two 
sides  of  the  chest,  due  regard  being  had  to  the  marked  difference 
naturally  existing  between  them,  is  necessary  to  determine  the 
presence  of  disease.  Moderate  consolidation  of  the  pulmonary 
tissue,  whatever  its  cause,  intensifies  the  vibration,  by  increas- 
ing the  refli.'cling  power  of  the  bronchial  tubes,  preventing  the 
diffusion  'of  the  vibrations,  and  forming  a  better  medium  for 
their  transmission  to  the  chest^walls.  Thus  tuberculous  deposits*, 
when  of  moderate  extent,  partial  pneumonic  in  filtration,  more 
especially  if  in  the  vicinity  uf  the  larger  bronclii,  and  oedema  in 
its  early  stage,  increase  the  fremitus :  whilst  more  extreme  tu- 
berculization of  the  iniigs  ami  large  intra- thoracic  tumors  are 
apt  to  deaden  or  altogether  destroy  the  vibration,  partly  by  press- 
ing upon  or  blocking  up  the  bronchia)  tubes,  and  thus  interfering 
with  the  columns  of  air  through  which  the  vibrations  are  prop- 
agated, and  partly  by  presenting  a  solid  inelastic  mass  which 
the  voice  is  incapable  of  throwing  into  vibration. 

Again,  the  fremitus  is  annihilated  when  the  lung  is  removed 

*  My  frioTid  Dr.  UfThcn  Dnvios  (on  *•  Di^^ca^et  of  thr  Lungp^nTu]  Heurt,'- 
p.  111!)  ttssprts  thjit.  '*  nlth<iiuu:li  ttie  iiailunil  v<k'ii1  vil>rution  ii*  s^tuted  by  *ome 
wr1n?r»  to  be  mure  tiitirki'tJ  <.-ii  tlie  right  than  lh<i  hrfl  side  of  tho  iliest,  lh« 
differt^xjce  may  \h^  pnictieiiUy  difiri'^nrdH^*<J,  tiiid  l>v»th  {sidet*  may  be  tjikt<it  to 
present  in  lualtb  tbe  smmr  »iiH»uMt  uf  vooiil  fr<'niilii*."  This  rerluiiily  doi* 
not  Hccurd  with  my  exp<'ripiit.'t\  which  I'nubli's  mc  to  stjile  that,  <»ut  of  300 
mrnous  of  both  jexi^n,  und  nv'<'rtii^i"  Ijcidth  iind  pro>ip(»ct*  oi'  ltinj;juvity,  who 
Iiiive  cunie  bcf«>re  me  for  (>xnminatit«n  for  liff  tLt-iuniiicc*.  and  whom  1  huve 
ezumined  spi^ciHllj  with  u  vi«w  U*  lhisin<juiry.  tilutvc  thri'«*-fMurth&  i'^i\4)  huve 
hndvftetil  fremitii*  mor"  mHrked  "in  ibo  right  than  on  tho  U«ft  infni-Ghivicular 
region,  liic^pot,  nbov*?  alt  uthcr.-,  when' the  oxUtenee  ornun-exiisti'Tice  of  i*uch 
ineqmility  ptMsest^es  the  grcii tent  imparlance  in  relation  to  tbepnisence  of  tu- 
bercukr  dbewse. 


from  the  chest-walls  bj  the  intervention  of  air  or  liquid  in  the 
^>Icunil  cavity — -ti  fact  which  sonietimes  enables  us  to  discrimi- 
nate between  pleuritic  effusion  and  pneumonie  or  other  coiisolida- 
wt^ion  of  the  lung,  in  which,  as  already  stated j  the  vocal  fremitus, 
^■Ls  felt  by  the  hand,  is  ordinarily  increased,  rather  than  dimin- 
BLshed  or  destroyed. 

m       When  tlie  removal  of  the  lung  from  the  walls  of  the  chest  is 
^ue   to  the  presence  of  solid  matter,  the  fremitus  may  or  may 
not  be  destroyed,  according  as   tlie  foreign  matter  is  more  or 
less  fitted  by  its  nature  to  serve  as  a  condncting  medium,  and 
is  more  or  less  remote  from  the  larger  bronchi,  where  the  vibra- 
tions are  most  intense.     If  the  soliil  matter  be  large  in  amount 
I  and   inelastic,  it  will  altogether  stnp   the  vibration;  if  less  in 
amount,  it  may  only  deaden   it;  whilst   if  it   exist   in   a   still 
smaller  quantity,  and  be  contiguous  to  the  larger  bronchi,  it 
may  even  raise  it  above  the  usual  standard  by  increasing  the 
reflecting  power  of  the  bronchi,  concentrating  the  waves   of 
sound,  and  intensifying  the  vibration. 

The  increased  size  of  the  bronchial  tubes,  witli  the  adjacent 
consolidation  often  met  with  in  chronic  bronchitis,  usually  tends 

ito  increase  the  fremitus;  whilst  the  condition  of  tlie  lung  which 
exists  in  vesicular  emphysema  profluces  an  opposite  result,  by 
interfering  with  the  homogeneity  of  the  pulmonary  tissue,  and 
thus  impairing  its  conducting  power.  In  certain  instances, 
however,  where  inflammation  i^upervenes  in  an  emphysematous 

I  lung  and  gives  rise  to  pneumonic  infiltration  and  consolidatioD, 
the  vibration  is  increased  rather  than  din)inished* 
The  voice,  however,  is  not  the  only  source  of  vibration  in  the 
chest-wall?:  everything  wliieh  throws  the  air  cbntained  ^uthin 
the  lung*5  into  a  state  of  vibration  may  occiision  fremitus  of  the 
parietcs.  The  only  conditions  essential  to  its  production  are, 
that  the  vibratory  motion  be  sufficiently  strong,  and  the  lungs 
in  a  slate  to  form  a  good  medium  for  its  transmission.  The  act 
of  coughing,  therefore,  may  give  rise  to  it,  and  so  may  certain 
rhonchi ;  but  tussive  fremitus  and  rhoochal  fremitus,  unlike  the 
vocal,  possess  little  value  as  indications  of  disease. 

Palpation,  however,  is  often  ahle  to  furnish  us  with  valuable 
indications  of  thoracic  disease,  besides  those  derivable  from  the 
vocal  fremitus.  It  may  be  employed  to  detect  the  friction  caused 
by  the  rubbing  together  of  the  two  surfaces  of  the  pleural  mem- 
brane, or  of  the  pericardiimi  roughened  by  plastic  exudation ; 
recognize  a  peculiar  thrill  occasioned  by  certain  forms  of 
llvular  disease  of  the  heart :  and  to  guiile  us  to  a  more  certain 
knowledge  of  the  condition  of  the  heart  itself,  by  informing  us 
of  the  character  of  its  impulse  and  of  the  extent  of  tlie  area 
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taining  its  precise  amount,  the  instrument,  like  the  ordinary 
callipers,  is  extremely  valuable,  as  it  thus  becomes  an  eflBcient 
aid  ill  the  diagnosis  of  consolidation,  with  its  consequent  imper- 
fect expansion,  in  the  early  stage  of  phthisis. 

Dr.  Scott  Alison  has  suggested  another  form  of  instrument, 
which  he  has  styled  the  *'  hydrostatic  pneumatoscope."     It  con- 
sists of  a  small  cup  containing  water,  connected  with  a  graduated 
glass  tube.     The  cup  is  covered  with  a  piece  of  thin  India-rub- 
ber membrane,  which  confines  the  water,  and  yet  admits  of  mo- 
tion being  communicated  to  it  from  without,  so  that  the  slight- 
est pressure  on  the  India-rubber  membrane  causes  the  water  to 
rise  in  the  tube,  and  so  to  indicate  the  degree  of  pressure.     The 
cup  and  tube  are  fixed  on  a  stand,  and  when  the  instrument  is 
to  be  used  for  the  examination  of  the  chest,  ''  the  stand  is  placed 
on  a  table,  and  the  cup  is  made  to  touch  the  patient's  chest  when 
he  has  expired  fully.     An  act  of  inspiration  is  now  to  be  slowly 
and  fully  made.     The  liquid  rises  in  the  tube,  and  the  num- 
ber of  degrees  travelled  over  indicate  the  amount  of  thoracic 
elevation  and  advancement.     When  one  side  of  the  chest  has 
been  examined,  the  other  is  to  be  proceeded  with."'     "This  in- 
strument, applied  over    the    subclavicular  region  of  a  patient 
affected   with  deficiency   of  inspiration,   in   the  first  stage  of 
phthisis,  will  indicate  a  deficient  movement."     Such  is  the  de- 
scription given  by  Dr.  Alison ;  but  the  instrument  is  so  liable 
to  be  broken,  and,  if  accurate  results  are  to  be  obtained,  re- 
quires so  much  delicacy  and  care  in  its  application,  that  for 
practical  purposes  it  is  not  equal  to  the  "  chest-mea«urer,"  or 
to  the  simpler  yet  equally  efficacious  callipers. 

Spirometry,  which  has  received  its  fullest  development  from 
Dr.  Hutchinson,  is  another  mode  of  estimating  the  expansibility 
of  the  thorax.  It  hinges  on  the  fact  that  the  lungs  in  health 
contain  a  certain  volume  of  air  which  varies  in  a  certain  ratio 
with  the  height,  age,  and  weight  of  the  individual,  and  that  any- 
thing which  interferes  with  their  permeability  or  their  action 
will  alter  the  volume  of  air  they  can  be  made  to  receive  to  the 
exact  amount  of  that  interference.  The  spirometer  or  instru- 
ment employed  by  Dr.  Hutchinson  for  measuring  what  he  terms 
the  ''  vital  capacity  of  the  chest,"  or,  in  other  words,  the  largest 
volume  of  air  which  the  chest  can  be  made  to  contain,  consists 
of  a  cylinder  closed  at  its  upper  extremity,  and  suspended  in  a 
rcH(rvr>ir  of  water"  by  means  of  two  cords  fixed  to  opposite  sides 
of  the  c}^linder.  Each  cord  passes  over  a  pulley,  and  has  a 
w('iglit  attached    to  its  extremity ;    and    the    two  weights   are 

»  Alison,  "  On  the  Chest,"  p.  843. 
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tojiether  sufllcit^ut  to  counterbalance  the  weight  of  the  cylinder. 
When  the  instrument  is  reatly  for  use,  the  cjlin<ler  i.s  nenrly 
tat  not  quite  full  of  water.  A  pipe,  which  forms  a  conltnua- 
tioij  of  the  tube  through  wliich  the  patient  has  to  breathe,  psissea 
under  the  lower  extremity  of  the  cylinder,  and  rises  within  it 
above  the  level  of  tlie  water.  A3  the  patient  forces  the  air 
through  this  tube,  each  cobic  inch  of  air  which  he  expires  dis- 
places a  corresponding  amount  of  water,  and  raises  the  cylinder 
to  a  proportionate  extent ;  and  the  exact  amount  of  air  dis- 
charged from  the  lungs  in  any  given  expiration  is  indicated  by  a 
^aduated  scale  affixed.*  By  means  of  the  **  spirometer  "  Dr. 
Hutclnnson  has  ascertained  that  in  a  person  five  feet  in  height 
the  mean  volume  of  air  expelled  from  the  chest  by  tlie  deepest 
possible  expiration  aueeeeiling  tlie  fullest  possible  inspiration  is 
174  cubic  inches,*  and  that  eight  additional  cubic  inches  of  air 
are  given  off  at  00*^  Fahr.  for  every  additional  inch  of  stature. 
Exceptions  to  this  law  are  occasionally  met  with,  whilst  age, 
weight,  and  other  circumstances  modify  its  influence  in  a  deter- 
minate manner  ;  but  the  law  is  deduced  from  experiments  upon 
more  than  301)0  indivi<luals,  and  in  most  instances  approximates 
closely  to  the  truth. ^ 

This  fact  being  established,  however,  it  becomes  necessary  to 
ascertain  whether  any  and  what  amount  of  deficiency  below  this 
healthy  standard  can  be  relied  upon  as  indicating  tlie  existence 
of  disease.  The  advocates  of  .spirometry  assort  that  a  deficiency 
of  from  ten  to  fifteen  cubic  inches  per  hundred — thou;^h,  possi- 
bly, arising;  from  pliysiological  peculiarity — is  always  suspicious, 
whilst  any  further  deficiency  is  undoubtedly  morbid;  hence,  they 
would  infer  that  spirometry  affords  sufficiently  accurate  data  for 
a  positive  diagnosis. 

Unfortunately,  experience  does  not  warrant  our  assenting  to 
this  proposition.  The  exceptions  to  the  law  Dr,  Hutchinson  has 
laid  down  are  so  numerous  as  to  forbid  our  trusting  to  any  con- 
eloaions  derived  from  its  supposed  nniformity  of  opei^ation.  It 
appears  that  an  individuars  breathing  capacity,*  which  is  meas- 
ured by  the  volume  of  air  he  is  able  to  ex[>el  at  one  effort  from 
the  chcBt,  is  apt  to  vary  widely  from  Dr.  TlutchinsonVs  *' stand- 
ard of  health/'    Jn  one  person  it  may  exceed,  in  another  fall 

*  A  modificntion  of  the  spiromoter,  constrtvctcd  rm  ilip  principle  of  an  ordi- 
li»ry  iiiiH-rrn'tiT.  ha*  \Hvn  fU^jzi'*U'(}  hy  J>r-  Edward  Smith*  A  full  descrip- 
tion of  it  win  Ik»  found  in  tho  '*  Medical  Circijlur." 

^  '-  Med.-Ch\r.  Traa^./'  vol.  xxix,  pp.  157-B. 

*  ThU  UctHiltriried  hy  tlm  nvent  *>b6ervHtionf  of  Dr.  Balfour.  Se«  '*Mi?d,- 
Cliir.  Truns./'  vol  xViU,  p.  203. 

*  *'  Mcxi.-Chir.  TrHiis,/'  vol  xiix,  p.  143. 
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IhIoav  tho  j:oneral  standard.     In  the  former  case  an  indivulnal 
>\itii  di>tast»  in  his  lungs  may  be  able  to  expel  a  volume  of  air 
\\\\\\  tMjual  10  the  average  standard  of  men  of  his  height,  ami  Diav 
\h\\>  l>o  mark  I'd  by  spirometry  as  healthy ;  whilst  in  the  latter, 
willi  a  portVotly  healthy  chest,  he  may  figure  in  the  list  as  un- 
licahliy.     In  the  course  of  my  examinations  at  insurance  offices, 
a'^  a]>o  in  ]»rivate  practice,  I  have  met  with  several  well-marked 
c\aui|»]o>  of  both  of  these  conditions.     The  fact  appears  to  be 
tlia:  tlio  in.L'''t\lu'iK  and  not  simply  the  <7f*wfrrt/ standard,  is  re- 
.^ invito  a>  a  fv»«ndation  for  any  positive  conclusions  as  to  the  ex- 
i>:iMN'o  or  i.on-cxistonco  of  disease:  the  man  must  be  compared 
\\\'A\  \i\s  fonnor  self,  and  not   Aviih   the  average  of  other  men. 
NVluMi  v'Ui'i*  tho  iiidi\idual  healthy  standard  has  been  ascertained, 
>jvr»niotrv  is  a  to>t  of  infinite  value:  but  without  such  a  stand- 
ard, tl'.o   pr:u*:i:i.Mtor  will  do  well    to  regard  its  indications  »s 
nu'Vr   liiuTs   for  l;:s  guidance,  to  be  carefully  tested  by  other 
moans  of  di:ii:no>is. 

riiliko  thf  instruments  already  described,  the  spirometer  af- 
f.^nls  iiM  elii"  to  tlie  nature  or  situation  of  existing  disease.  Its 
indicati'tiis  are  simply  those  of  perfect  or  imperfect  expansion 
uf  xhi:  luij;::-:  it  does  not  reveal  the  causes  of  such  imperfect  ex- 
pansio!!.  neither  does  it  show  whether  such  causes  exist  in  the 
luHiT^  thfiiiM.-lves,  in  other  parts  of  the  thorax,  in  the  abdomen, 
or  in  tlie  nervous  centres,  which,  if  acted  on  by  disease,  may 
intorfiro  with  the  expansion  of  the  chest  on  the  principle  of  di- 
minislied  nervous  energy  and  consequent  impaired  muscular 
action. 

11'  nee  it  would  appear  that,  for  ascertaining  the  relative  size 
of  the  two  sides  of  the  chest  and  the  exact  amount  of  their  gen- 
eral expansion,  mensuration  by  the  tape  or  by  the  stethometer 
is  most  efiVctual:  wliilst  the  callipers  and  the  chest-measurer 
form  the  most  efficient  instruments  Ave  possess  for  ascertaining 
the  ])reeise  amount  of  antero-posterior  movement  of  the  ribs  and 
localizing  the  earliest  inroads  of  disease.  The  spirometer  is 
chiefly  valuable  as  enabling  us  to  estimate  the  con«iition  of  the 
th(»rax  rapidly  though  roughly,  and,  by  means  of  observations 
repeated  at  intervals,  to  ascertain  whether  any  recent  mischief 
has  been  set  up;  or  whether  disease,  known  to  have  existed  at 
a  former  ])eri()d,  has  been  making  progress,  or  is  happily  ar- 
rested. Each  mode  of  mensuration  has  its  peculiar  advantages, 
and  each,  therefore,  will  be  ma<le  use  of  by  the  judicious  practi- 
tioner, according  to  the  circumstances  of  the  case. 
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CHAPTER  V. 

PERCUSSION. 

We  have  now  to  make  ourselves  acquainted  with  percussion, 
the  first  of  those  methods  of  examination  which  enable  us  to  as- 
certain on  what  depends  any  alteration  discovered  in  the  form, 
the  size,  or  the  movements  of  the  chest. 

Everybody  knows  that  different  substances  emit  different 
sounds  when  struck — that  a  solid,  inelastic  body  yields  a  dull 
sound,  and  a  hollow  body,  with  thin,  firm,  elastic  walls,  a  full- 
toned  clear  sound.  Further,  it  is  notorious  that  the  resonance 
of  a  hollow  body  is  modified  by  the  nature  of  its  contents — that 
an  empty  cask,  for  example,  is  very  resonant  when  struck,  and 
emits  a  full  clear  sound  ;  that  filled  loosely  with  wood-shavings 
or  other  light  substance  it  is  still  resonant,  but  less  so  than 
before,  and  yields  a  note  less  full  and  clear  ;  and  that  filled  with 
fluid,  or  with  tallow  or  any  other  solid  matter,  its  resonance  is 
lost,  it  is  dull  on  percussion,  and  the  sound  it  yields  is  short, 
abrupt,  and  dead.  The  same  holds  good  in  regard  to  the  cavity 
of  the  human  chest.  As  the  different  portions  of  the  thoracic 
walls  and  of  the  structures  which  lie  beneath  them  vary  greatly 
in  their  texture,  so  even  in  health  each  portion  of  the  chest 
emits  its  characteristic  sound,  and  offers  a  peculiar  sensation  of 
resistance  to  the  finger  ;  whilst  in  disease  alterations  are  pro- 
duced in  these  respects,  according  to  the  nature,  position,  and 
extent  of  the  physical  changes  which  occur  in  the  chest-walls 
and  subjacent  parts.  Such  are  the  simple  yet  important  facts 
on  which  the  employment  of  percussion  is  founded,  and  which, 
strange  to  say,  escaped  observation  until  Avenbrugger  published 
his  researches  on  the  subject.*  Then  it  became  evident  how 
valuable  a  method  of  examination  had  been  neglected  ;  and  at  the 
present  time  percussion  ranks  among  the  most  important  means 
at  our  disposal  for  exploring  the  different  cavities  of  the  body. 

The  immediate  object  of  percussion  as  a  means  of  diagnosis  is 
the  determination  of  the  density  of  subjacent  parts ;  and  this  is 
inferred  partly  from  the  degree  of  resistance  offered  to  the  finger, 
and  partly  from  the  sound  elicited  by  the  percussion  stroke.  It 
is  obvious,  therefore,  that  as  preliminary  to  the  use  of  percussion 

1  Published  at  Vienna,  A.D.  1701.  Avenbrugger's  work,  however,  ap- 
pears to  have  attracted  little  attention  until  fifty  years  afterwards,  when 
Corvisart  trannlated  it  into  French,  and  introduced  the  practice  of  percus- 
gion  into  the  French  hospitals. 
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in  tho  Jiagn«>sis  of  diseases  of  the  chest,  we  should  make  our- 
selves :uN|uainted  vith  the  relative  position  of  the  thoracic 
viseera,  their  several  boundaries,  and  their  physical  characters, 
and  should  endeavor  to  attain  to  perfect  knowledge  on  three 
most  important  points,  viz. : 

1st.  Tht'  ^«•Jr^>^Tf^<■e  ofT^reti  ami  the  sounds  emitted  an  percus- 
sion \u  tht  diJFerent  f  portions  «/<i  healthy  chesty  in  order  that  we 
may  l»e  ahle  to  recogniie  any  alteration  in  their  character  oc- 
casion etl  l\v  disease. 

•Jdly.  The  eon dit ions  which  (fovern  the  production  of  sound 
and  ntjuhife  the  deijree  of  nsistanee  offered  by  a  body  under  per- 
enanfon^  so  that  we  may  be  competent  to  judge  of  any  physical 
ehan«je  in  the  subjacent  textures  by  the  signs  elicited  on  percus- 
sini:  the  ehest-walls. 

M\\\  The  various  forms  of  thoracic  disease  and  their  usual 
seat,  \\\{\\  the  view  of  being  able  to  form  an  opinion  as  to  what 
disonler  has  proilueed  any  given  change,  from  the  position  such 
change  is  found  to  occupy  in  the  chest. 

Let  us  then  endeavor,  in  the  first  instance,  to  arrive  at  a  clear 
understanding  on  the  circumstances  which  govern  the  production 
of  sound,  iwui  regulate  the  degree  of  resistance  oflFered  to  the 
finger  by  n  body  under  percussion. 

The  sensation  ef  resistance  is  regulated  almost  wholly  by  the 
ehistieity  of  the  vibrating  body  :  the  more  solid  and  inelastic  the 
nniMs,  the  greater  and  more  unyielding  the  resistance. 

The  sound  is  dependent  upon  three  circumstances :  Ist,  the 
force  o(  the  percussion  stroke:  2d1y,  the  nature  and  bulk  of  the 
vihrating  ho«ly  :  .*Mly,  the  nature  of  the  conducting  medium. 

The  force  of  the  stroke  sets  the  molecules  of  the  vibrating  body 
in  motion,  and  thus  regulates  the  loudness  and  intensity  of  the 
Houiul,  the  vibrations  being  stronger,  and  the  sound  louder  and 
mori'  intense,  in  proportion  to  the  force  of  the  stroke. 

The  nature  and  bulk  of  the  vibrating  body  lead  to  differences 
in  the  tjna/itf/,  duration,  clearness^  fulness  of  tone,  and  pitch  of 
the  resulting  sound. 

The  (fua/ity  of  the  sound  varies  with  the  form  of  the  sonorous 
waves,  and  eonse(|uently  with  the  size,  form,  and  composition  of 
the  vihrating  body. 

The  duration  of  the  sound  is  dependent  on  the  frequency  with 
which  tho  vibrations  are  repeated,  and  therefore  is  determined, 
cwtrris  paribus,  by  the  molecular  elasticity  of  the  vibrating  body  ; 
the  vibrations  being  free  and  unobstructed,  and  the  sound  con- 
sequently well  sustained  when  its  elasticity  is  great ;  shorter  and 
more  abrupt  when  its  elasticity  is  less.     The  prolonged  ringing 
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soHTid  produced  by  striking  a  gong  and  the  short  abrupt  sound 
which  results  from  striking  the  thigh,  are  examples  of  the  fact. 

The  dearness  of  the  sound  varies  according  as  the  vibrations 
take  place  more  or  less  freely,  and  interfere  with  or  destroy 
each  other  to  a  greater  or  less  extent-^conditions  which  are  reg- 
ulated by  the  elasticity  and  homogeneity  of  the  vibrating  body. 
If  it  be  inelastic,  so  thai  vibrations  can  hardly  be  excitt^d,  ur,  if 
excited,  do  not  penetrate  beyond  the  surface,  and  are  instantly 
destroyed,  it  matters  not  what  tlie  nature  of  its  texture,  fur  the 
result  is  necessarily  a  short,  abrupt,  shaHow  sound^ — a  sort  of 
dead  tap— which,  for  convenience  sake,  stethoscopists  term  dul- 
nes9.  If  it  be  elastic  but  non- homogeneous  the  vibrations  will 
interfere  with  and  destroy  etieli  other,  and  the  sound  will  be, 
more  or  less,  dull  or  miiffli^d  in  consequence  ;  whereas  if  it  be 
elastic  and  homogeneous  in  structure,  the  vibrations  will  be  free 
and  non-interferent,  and  the  resulting  eound  will  be  clear. 
Therefore,  as  all  clear  sounds  are  caused  by  vibrations  more  or 
less  free  and  non-interferent,  nnd  as  air  furnishes  the  medium 
which  admits  of  the  most  free  and  least  interferent  of  all  vibra- 
tions, so  all  clear  sounds  emitted  by  the  chest  convey  more  or 
less  an  impression  of  hullowneas  ;  or,  in  other  words,  of  the 
presence  of  air  ;  whilst  all  dull  sounds,  in  which  the  vibrations 
are  necessarily  short  and  abrupt,  convey  an  impression  of  solidity. 

The  fubu^s  of  the  sound,  or  in  other  words  its  volume,  is  de- 
termined by  the  length  of  the  sonorous  wave  and  thus,  cwteriis 
partlnis,  by  the  size  of  the  vibrating  body,  the  sound  being  full 
when  the  vibrating  mass  is  large,  and  shallow^  when  it  is  small — 
a  fact  which  may  be  exempli fieil  by  the  difference  existing  be- 
tween the  sound  emitted  by  tlie  feeblest  vibrations  of  a  hirge 
bell,  and  that  produced  by  even  the  strongest  and  most  intense 
vibrations  of  a  small  bell.  Ami  as  the  force  of  an  ordinary  per- 
cussion stroke  could  not  excite  any  great  extent  of  vibration 
except  in  matter  possessed  of  considerable  molecular  elasticity^ 
a  property  which  belongs  to  air  alone  of  all  the  contents  of  the 
chest — it  follows  that  in  percussion  of  the  chest-walls  fulness  of 
tone  implies  the  presence  of  a  large  ouiount  of  air  beneath,  and 
shallowness  of  tone  its  comparative  absence. 

Finally,  the  pitch  of  the  sound  m  determined  by  the  number 


'  We  hfive  no  word  to  convey  our  meaninij  adequntelj^  but  the  terai 
**»hiiUow*'  is  more  express! vo  and  lejit^  objwtitnjalil©  than  any  other.  Wo 
con^tiintly  ipeak  of  h  fuU-tonrHl  in>tnniient^  and  m  frequenily  of  an  instru- 
ment biivin^  a  poor,  &bHll<»w  tone.  The  torm  **i'n)pty,*^  which  is  of'ton  em- 
ployed, not  trniy  .^eema  to  imply  tin*  prcst'iice  ot'  a  cavity  or  htiUow  ^p»ce, 
vbich  ofYen  doe*  not  exist,  but  cunvevi^  iin  impresseiori  wliifb,  in  many  cnees, 
i-  n*tt  prrwjticed  by  the  sound  in  f|ue?tion. 
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of  eqiinl  vibrations  excited  in  a  given  time — the  pitch  being 
high  when  the  vibrations  are  numerous,  and  low  when  they  are 
few  in  number. 

Thus,  then,  the  sounds  elicited  by  percussion  may  be  clearer 
dull,  full-toned  or  shallow-toned,  high-pitched  or  low-pitched; 
or,  resulting  from  a  combination  of  these  conditions,  they  may 
be  '•  clear  and  full-toned,"  ''clear,  but  shallow-toned,"  "doll, 
but  full-toned,**  *'  dull  and  shallow- toned."  Placed  in  a  tabular 
form  they  stand  thus : 

Cfear-ionrdf  and  its  opposite,  duIUtonrd, 
Fulf'toiied,  and  its  opposite,  shalloio^toned, 
ll'ujh'pitchetf,  and  its  ojn)osite,  ioic-pitcfied. 


Or  o>nibinations  of  these  sounds;  thus — 


CU'iir  oud 
full  toned. 


Clear,  hut 
sfmifow- 
tone  1 1. 


Dull,  hut 
/ull.fnned. 


Dull  and 
.s/iallow- 
tourd. 


N<»rnial,  as  over-healthy  lunjij,  constituting  what  is  termed 
*Ujt.KMi  pidmonartj  reiu,nanct\,"  u  lair  term,  and  may  be  retained. 

Ahnornial,  as  in  pneumothorax,  constituting  what  has  been 
styled  ^*ti/u»j'finitii'  rvMtuancc, — a  fair  term,  clearly  expressing 
the  character  of  the  s<»und.  and  not  suirgestive  of  any  theory 
as  to  its  origin  ;  objectionable  only  as  encumbering  our  phra- 
seology. 


Never  normal,  except  over  the  trachea  and  larger  bronchi. 
The  clearness  of  the  sound  is  greater,  whilst  its  depth  or  ful- 
ness is  less  than  that  even  of  pulmonary  resonance,  and  far 
less  than  that  of  tympanitic  resonance.  Varieticii  of  this 
sound  have  been  termed  "tubular,"'  ** tracheal,"  ** bronchial,"' 
'*cavernous,''  "amphoric,"  and  ** cracked-pot.*'  The  four 
first-named  terms  are  extremely  objectionable,  as  implying  a 
theory  as  to  the  origin  of  the  sound,  and  though  the  last- 
named,  ''amphoric,"  with  its  variety,  "cracked-pot,'"  is  less 
objectionable,  it  has  no  j>alhoIogical  signification,  and  is  there- 
fore us«'less,  and  to  be  avoided.  The  expression  "abnormally 
clear,  but  shallow-toned,"  represents  the  true  character  of  this 
re>onance. 


I 


Never  normal,  except  when  ] 
thr  chest-walls  are  fat,  flabby, 
or  a?deniatous,  and  tlie  deaV, 
full  sound  of  healthy  pulmo- 
nary resonance  is  rendered 
dull  and  mu filed  in  conse- 
quence. 

Never  normal,  except  in  the 
>capular  and  other  regions,  in 
which  a  thick  mass  of  fat  or 
musele  is  interposed  between 
the  skin  and  the  chest-walls. 


These  sounds  constitute 
"dulness"  of  greater  or  less 
degree  —  a  convenient  and 
not  objectionable  term,  and 
therefore  to  be  retained.  The 
term  "wt>oden,'*  as  applied 
to  a  variety  of  this  sound, 
has  no  clinical  significance, 
and  is  to  be  avoided  as  a  use- 
less encumbrance  to  our  ]>hra- 
seology. 


A  clear  and  fuU'toned  sound  results  from  the  free  vibrations 
of  a  large  and  more  or  less  homogeneous  mass  possessed  of  con- 
siderable molecular  elasticity.     Its  normal  type  is  the  sound 
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emittet]  by  a  well-developedl  ehefet,  the  walls  of  whicli  are  thin 
ami  ehistic,  but  slightly  coveretl  with  fat  or  muscle.  From  this 
it  varies  in  every  possible  ile^xiee,  until  in  pneumothorax,  wheie 
air  exists  in  the  cavity  of  the  pleuru,  it  reaches  its  extreme 
point  of  abnormal  development,  ami  somewhat  resemhling  the 
sound  of  a  drum,  has  been  termed,  not  inaptly,  '' tyuipanilic/' 

^4  clear  but  shallow-toned  mund  ari.^cs  froru  the  vibrations  of  a 
small  homogeneous  mass  possessed  of  i^reat  molecular  elasticity* 
In  the  chest  it  resulis  from  the  str«j!t;T  vibrations  of  a  small 
quantity  of  air,  and  in  a  norma!  condition  of  the  thoracic  vis- 
cera can  be  ehcited  only  over  the  trachea  or  a  large  bronchus. 
Hence  this  type  of  resonance  has  been  termed  ''-tidmltfr,''  "■fra- 
ckeai^''  or  ^"^ bronchial.''  In  disease  it  may  be  met  with  in  any 
part  of  the  chest  where  there  exist  small  empty  superficial  cavi- 
ties bounded  by  thin  tense  walls  capahle  of  reflecting  souml,  and 
hence,  sometimes,  it  has  been  termed  *^  carerfiouif^'  and  at  others, 
when  it  is  supposed  more  nearly  to  resemble  the  sound  umilted 
on  striking  ajar  (amphora),  it  has  been  styled  ^""amphoric''  res- 
onance. These  terms,  however  (tubular,  traclieal,  hroncliial^ 
cavernous,  and  amphoric),  especially  the  first  four  wlu-n  applied 
to  diseased  conditions,  are  extremely  objectionable,  a.s  suj^gesting 
an  explanation  of  the  sounil  which  it  is  not  in  the  power  of  any 
one  to  verify,  and  which  may  he  clinically  incorrect*  In  most 
cases  this  clear  but  sliallow  resonance  causes  an  impression  of 
erapiiness.  A  good  example  of  it  may  be  obtained  by  filliping 
the  inflated  cheeks. 

A  dull  but  faU'toned  sound  results  from  the  vibrations  of  a 
large  mass,  the  vibrations  of  which  are  dampt-d  or  muffled.  It 
is  the  tone  of  the  mullied  bell  or  muffled  drum.  In  the  chest  it 
may  be  produced  by  fatness  or  flabhiness  of  the  thoracic  parietes, 
by  thickening  of  the  pleural  membrane,  or  by  the  presence  of  a 
thin  layer  of  fluid  in  the  pleural  cavity  ;  or  again,  by  the  exist- 
ence of  a  thin  superficial  layer  of  solidified  luiig  or  other  solid 
matter  lying  over  healthy  air-containing  lung.  In  either  case 
the  transmission  of  vibrations  frotn  the  lung  beneath  is  impeded, 
and  the  sound,  though  of  a  full-toned  character,  is  in  coTisei[uence 
weakened  or  muffled. 

A  dull  and  sliallow  sound  is  that  variety  of  sound  which  is 
emitted  by  a  body  not  possessed  of  much  molecidar  elasticity  or 
^nbratile  power;  it  is  the  sound  which  in  percussion  of  the  chest 
18  elicited  in  the  scapular  regiuns,  and  is  usually  termed  *'dul- 
ne»5.'*  It  varies  in  degree  froni  slight  to  absolute  or  perfect 
dulnesfl,  according  to  the  vibratile  power  of  the  part  percussed. 
Slight  duhiess  commences  directly  the  vibrations  are  shorter, 
K  and  the  sound,  therefore,  shallower  than  norma!  pulmonary  res- 
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onnnce.  Perfect  dulness  and  extreme  shallowness  are  attribu- 
table to  the  same  condition,  and  have  the  same  significance,  and 
may  be  typified  by  the  sound  produced  by  percussing  the  thigh 
or  a  mass  of  putty.  Their  cause  is  the  almost  instant  cessation 
of  vibration,  and  the  consequent  shortness  and  abruptness  of  the 
soun<L 

The  pitch  of  Jthe  sound  being  regulated  by  the  number  of 
equal  vibrations  excited  in  a  given  time,  is  dependent  on  a  va- 
riety of  circumstances.  In  percussion  of  the  chest  variations  of 
pitch  are  not  of  much  diagnostic  value;  but  occasionally  we  may 
be  assisted  in  the  diagnosis  of  tubercles  by  noting  a  difference 
in  the  pitch  of  the  percussion  sound  over  corresponding  portions 
of  the  two  lungs.  Shallow  tones  are  generally  of  higher  pitch 
than  full  tones,  and  as  the  vibrations  are  shorter,  the  pitch  of 
the  sound  is  higher  over  solidified  lung  than  over  healthy  pul- 
monary tissue. 

Lastly,  all  sound  is  influenced  by  the  nature  of  the  conducing 
medium.  If  its  elasticity  be  great,  and  its  composition  perfectly 
uniform  and  homogeneous,  the  sonorous  waves  are  transmitted 
clearly  and  readily  to  the  ear;  if  it  be  elastic,  but  non-homoge- 
neous, the  waves  of  sound  repeatedly  change  their  medium,  and 
interfere  with  or  destroy  each  other  every  time  they  do  so,  and 
thus  they  either  fail  to  reach  the  ear,  or  else  reach  it  much  di- 
minished in  intensity  and  clearness.  If,  again,  it  possess  but 
little  molecular  elasticity,  the  sonorous  vibrations  are  soon  ob- 
structed and  little  or  no  sound  is  heard.  In  percussion  of  the 
chest,  where  the  sound  results  chiefly  from  the  vibration  of  air 
contained  in  the  lungs,  the  chest-walls  and  the  external  air  to- 
gether form  the  conducting  medium  to  the  observer.  The  atmos- 
phere, of  course,  forms  an  excellent  conductor,  but  the  fat  and 
the  muscles  which  cover  the  chest  are  not  possessed  of  much 
molecular  elasticity,  and,  therefore,  arc  very  imperfect  conduc- 
tors. Consequently,  if  the  thoracic  parietes  are  thick,  the  sound 
emitted  by  the  chest  is  necessarily  dull  and  muffled  when  it 
reaches  the  ear,  however  healthy  the  condition  of  the  lung  be- 
neath. 

These,  then,  are  the  facts  on  which  all  percussion  is  founded; 
and  wc  shall  see  their  bearing  exemplified  in  the  percussion  of 
a  healthy  chest,, as  well  as  in  those  altered  conditions  of  the  tho- 
rax and  of  the  thoracic  organs  produced  by  various  forms  of  dis- 
ease. 

When  a  well-developed,  healthy  chest  is  struck  lightly  by  the 
ends  of  the  fingers,  it  yields  a  clear  and  somewhat  full-toned 
sound.  This  resonance,  which  is  often  called  ''  a  good  clear 
sound,"  does  not  arise  from  the  tissue  of  the  lung,  which,  when 
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deprived  of  air  by  compression,  is  inelastic,  and  incapaUe  of 
jsonorous  vibration,  but  is  caused  by  the  vibration  of  the  elastic 
cLest'Walls,  and  of  the  air  contained  in  the  pulmoniiry  cells  and 
bronchial  tubes  beneath.  It  derives  its  precise  character  partly 
from  the  force  and  direction  of  the  stroke,  partly  from  the 
physical  condition  of  that  portion  of  the  eb est- walls  wbich  re- 
ceives the  stroke,  partly  from  the  density  of  the  subjacent  mat- 
ter. The  primary  impulse  by  which  the  sonorous  vibrations  are 
set  in  motion  varies,  ccttrris  parihuH^  with  the  force  of  the  stroke, 
and  produces  a  corresponding  lotidness  of  sound  ;  so  that  a  weak 
fttroke  gives  rise  to  feeble  vibration  artd  a  weak  sound,  whilst  a 
forcible  stroke  occasions  a  luud  sound.  But  in  order  that  clear 
sonorous  vibrations  be  produced,  other  comliiions  are  indispens- 
able. Not  only  must  the  stroke  be  sufficiently  forcible — the 
parts  struck  must  possess  a  certain  degree  of  elastic  tension  ; 
for*  if  the  natural  elasticity  of  the  chest- walls  be  destroyed  by 
ossification  and  stiftening  uf  the  cartilages,  if  flaccidity  exists, 
if  the  integuments  be  tliickened  by  periosteal  swelling,  by 
sat  musfcular  development,  or  by  (edema,  fat,  or  other  cause, 
le  sense  of  resistance  will  be  increased,  the  vibrations  and  the 
»ound  will  be  proportionably  diminished  or  deadened,  and  more 
or  less  *'dulness"  on  percussion  will  result*  Tbe  subjacent 
matter  also  exercises  an  important  iuHuence;  for  the  larger 
the  amount  of  air  present,  and  tbe  greater  the  elasticity,  and 
the  more  homogeneous  or  uniform  the  composition  of  tbe  media 
through  which  the  vibrations  of  that  air  are  propagated,  the 
more  freely  will  they  be  transmitted  to  the  surface,  and  the 
clearer,  fuller,  and  more  prolonged  will  be  the  resulting  sound.^ 
Now,  the  natural  spongy  tissue  of  tbe  lung  \vhen  inflated  w^ith 
air  presents  a  uniform  elastic  mass,  well  calculated  to  admit  of 
free  and  unresisted  vibration.  Consequently,  when  an  impulse 
id  given  to  the  thin  elastic  chust-walU,  and  is  propagated  to  such 
a  ma^,  the  sense  of  resistance  to  the  finger  is  slight,  tbe  vibra- 
tions are  free,  and  the  resulting  sound  is  proportionately  clear, 
and  prolonged.  When,  on  the  other  hand,  tbe  cbest- walls 
thick  or  inelastic,  or  tbe  subjaeent  structures  nn>re  solid,  the 
sen^e  of  resistance  is  greater,  and  the  vibrations  are  not  trans- 
mitted to  any  depth  in  the  thorax,  but  are  short,  abrupt,  and 
quickly  returned  to  the  ear,  producing  more  or  less  dulness  of 
sound,  and  conveying  an  impression  of  solidity  or  hardness* 
When,  again,  the  subjacent  matters  are  li({uid,  or  are  solids  of 
>ft,  inelastic  nature,  the  sense  of  resistance  is  still  greater, 

*  Soe  *•  Eiicyclo[i»}dia  Mctrupolftana,"  article  **  Sound,  "  by  Sir  John  Her- 
icheh 
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tlio  vibr?inv»ns  arv  vv>><:  :r<:i:::lT  destroyed,  and  the  resulting 
souiul  is  ii  sort  v*t  *lvr:.  It^t :  :*p.  exemplifjing  in  the  highest 
ilo^nv  \^lu^i  su-;::^v!<vy:>:5  :enn  "dulness." 

Tlio  >ousiniou  vf  rx^i^tJLr.v."*  v?eiv\!  by  the  finger  is  closely 
l>roporiioiu\l  lo  :ro  t*A>:\-::T  of  ihe  fvart  which  receives  the 
siroko;  MiuU  a*  the  ^!i<::.-  :y  of  :he  chest  is  in  great  measure 
«ttriluHj»Mo  to  ;yo  »:r  ;bt'r^::i  c.'ntaine«U  it  is  usually  found 
ilint  il'.o  dcj:rw  of  r\'>:>:as:vN:  vir:e>  inversely  as  the  clearness  of 
iho  po^ous^ivn^  svHif.  I  T"ie  ui-p^r  part  of  the  sternum  and  the 
storuiil  o\ir\*ui::Y  o:'  :r.t'  cIav:/.^  form  exceptions  to  this  rule, 
in  oousov^uoiKv  of  trer^  :  erti^  a  Iar£^>  amount  of  air  beneath, 
>vUilo  ilio  >*»■■<  a:  :ho  saue  ::me  are  bony,  and  incapable  of 
vioKlini;  uiulor  |vrou!t>io-i ;  Vu:.  ex^vpt  in  the  instances  referred 
to,  the  rosis:*^v.vV  is  s'^:-'.?  «hen  the  sound  is  clear,  and  consid- 
oraMo  \^bou  tho  souv.i  :>  viuV;.  In  proof  of  this,  the  peculiar 
ohisi'A"  xibviitory  M*iis»t:v":;  in:  1*7:01  to  the  fingers  on  percuss- 
in^:  tlio  iufr^i-oUvioulAr  rx^srions  ::i  :i  healthy  chest  may  be  con- 
trasted wiih  the  dt'ad,  -iieiastio  t\vl  conveyed  by  percussion  of 
tho  thii:h  or  of  the  soapuUr  r^iri-tis.  Indeed,  it  may  be  laid 
down  as  a  jronoral  rule  tha:  whatever  deadens  vibration  dimin- 
ishes the  olearness  of  the  sound,  and  increases  the  sense  of  re- 
sistance to  the  fin^»r. 

Thus  it  i\iU  be  si*eu  how  anychinj;  which  affects  the  elasticity, 
the  thinness^  and  the  tension  of  the  chest- walls,  or  which  alters 
the  ((uuntity  of  the  evmtaine»l  air.  removes  the  lungs  from  the 
parietes,  or  uuHlilies  the  phy^ieal  vvndition  of  the  lung-substance, 
must  tend  to  alter  the  eharaoter  of  the  sound  resulting  from  per- 
cussion, and  no  less  so  the  se-se  of  resistance  offered  to  the  fin- 
srer.  And  it  will  be  readily  understovM  that  those  chests,  and 
those  portions  of  a  healthy  chest,  which  are  most  elastic,  least 
covered  with  fat  and  muscle,  and  which  have  beneath  them  the 
spongy  air- tilled  tissue  of  the  lungs,  pv^^sses*  the  greatest  vibratile 
properties,  emit  the  clearest  and  tullest-toneil  sound  on  percus- 
sion, and,  with  the  solitary  exceptions  before  alluded  to,  offer 
least  resistance  to  the  tinger.  This  being  borne  in  mind,  let  us 
briefly  iinpiire  into  the  results  of  percussion  on  the  various  re- 
gion <  of  a  lioalthy  chest,  as  it  will  then  be  seen  how  closely  the 
character  of  the  sounds  and  the  sense  of  resistance  to  the  finger 
accunl  with  the  condition  of  t!ie  thoracic  parietes  and  with  the 
anatomical  character  of  the  subjacent  structures. 

The  ifitpra-chiricular  regions,  which  contain  the  triangular 
apices  of  the  lungs,  emit  a  tolerably  clear,  though  shallow  sound 
on  percu.%sion.  They  vary,  however,  in  this  respect  according 
to  the  degree  of  inflation  of  the  lungs  and  the  extent  to  which 
the  apices  of  the  lungs  rise  above  the  clavicle.     In  some  in- 
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Stances,  especially  where  there  is  great  muscular  development,  or 
much  fatty  deposit,  the  outer  part  of  this  region  emits  a  dull 
sound,  and  is  very  inelastic  and  resistant. 

In  the  clavioufar  regions  the  resonance  is  very  clear  towards 
the  sternum,  owin^  to  the  proximity  of  the  trachea,  hni  the  re- 
sistance is  considerahle,  owing  to  the  bony  nature  of  the  chest- 
walls;  the  resonance  is  sttll  clear,  but  more  distinctly  pulmo- 
nary* in  its  character  about  the  centre  of  the  bone;  much  less 
clear,  and,  in  some  instances,  almost  dull  towards  its  humeral 
extremity. 

The  infra-eiavicuhtr  rer/ions  afford  a  good  type  of  pulmonary 
resonance.  The  sound  they  yield  is  clear  and  full,  the  resist- 
ance slight,  the  elasticity  manifest  to  the  finger. 

The  rii/ht  matnmtiry  regtini  gives  a  cleur,  full  sound  over  near- 
ly its  whole  extent  on  ordinary  gentle  percussion;  but,  when 
the  stroke  is  firm  and  forcible,  it  brings  out  slight  dulness  below 
the  fourth  interspace,  consequent  on  the  presence  of  the  liver 
behind  the  shelving  border  of  the  long.  Between  the  third  and 
fifth  ribs,  close  to  the  sternum^  the  sound  is  sometimes  deadened 
by  the  presence  of  the  right  auricle  and  the  superior  angle  of 
the  right  ventricle  of  the  heart. 

The  left  mamma rt/  f^et/ton  also  emits  a  clear,  full  resonance, 
except  in  those  portions  lying  below  tlie  fourth  sterno-costal  ar- 
ticulation, where  the  presence  of  the  heart  deadens  the  sound 
and  increases  the  resistance.  In  w^omen  a  clear  sound  can  be 
obtained  in  the  mammary  regions  only  by  means  of  firm  pres- 
sure on  the  breasts. 

In  the  infra-mam mnry^  on  the  right  side  of  the  chest,  the  re- 
sistance increases,  and  the  sound  becomes  gradually  duller,  until 
at  the  lower  margin  of  tiie  chest  it  is  perfectly  dull  except  on 
deep  inspiration,  when  the  lung  forces  the  liver  down,  pushes  in 
front  of  it,  and  gives  rise  for  a  time  to  partial  resonance  on  gentle 
percussion.  Dtilness,  however,  is  still  perceived  on  increasing 
the  force  of  the  stroke,  and  thus  brirkging  out  the  shallowness 
which  results  from  the  presence  of  the  liver  behind.  The  lower 
part  of  this  region  on  the  left  side  is  usually  dulU  in  consequence 
of  the  presence  of  the  spleen  and  the  left  lobe  of  the  liver;  but 
sometimes  when  the  stomach  is  <listended  with  flatus,  the  reso* 
nance  becomes  exceedingly  clear  and  full -toned,  or,  in  other 
words,  tympanitic  below  the  sixth  rib. 

The  »«/^ra-«^tTWrfZ  yields  an  unusually  clear  but  shallo^^-toned 
resonance,  owing  to  the  proximity  of  the  trachea. 

I  The  rwMjniince  yif!ld*»d  by  those  portions  of  the  chest  which  have  Ixmeath 
tbo  ipQngjvojr-filled  tijistie  of  the  lung  ha.s  Wen  termed  ^^liulmynary '" 
»nce* 
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Ill  the  fuperior  sternal^  down  as  low  as  the  second  rib,  the  its- 
unatiCL'  KS  iHHisustlly  clear  in  ibin  persons,  owing  to  the  preface 
of  the  tnichea  nm\  its  bifurcations ;  but  in  certain  per^cms  a 
lurge  f|U}iiitily  of  fat  accumulates  at  the  upper  part  of  the  nie- 
(liaHtinym,  obhcures  the  tracheal  sound,  and  cau?»es  d nines*  on 
percussion.  From  the  bony  nature  of  its  anterior  boundary, 
this  region  is  resi??tant  under  the  finger- 
In  tiie  inferior  atcrnal  the  presence  of  the  he^rt  and  grei^t 
vessels,  together  with  the  left  lobe  of  the  liver,  occasions  dal- 
ness  on  percussion,  which  is  modified  in  some  degree-  during  in- 
spiration by  the  overlapping  of  a  portion  of  tlie  lung,  and  some- 
times to  a  still  greater  extent  by  the  resonance  which  results 
froni  ihitulenl  dtsiension  of  the  stomach. 

Thr  fuiUiu'if  retjiona  are  extremely  resonant  at  their  upper 
part,  from  having  beneath  them  the  purenehyma  of  the  lung  anil 
the  main  bronchi*  Behnv  the  fourth  interspace  on  the  right  side 
a  clear  sound  is  eUcited  on  gentle  percussion,  and  a  duller  sound 
by  a  more  forcible  stroke,  which  brings  out  the  dulness  oc- 
casioned by  the  liver;  wlnlst  on  a  level  with  and  below  the  eixth 
rib  complete  dulness,  whether  with  gentle  or  forcible  percussion, 
results  from  the  |)resenee  of  the  liver* 

In  the  infra -ax  ill  art/  region,  on  the  right  side,  there  is  com- 
plete dulness  on  percussion  ;  on  the  leftside  pulmonary  resonance 
may  he  elicited  by  gentle  percussion,  but  is  modified  by  the 
presence  of  the  stomach  and  spleen. 

In  thr  inferior  and  superior  davieuhr  regions  the  sounds  arc 
dull,  and  the  resistance  great,  in  consef|uence  of  the  thick  inus- 
imlar  tissue  which  fills  the  .superior  and  inferior  scapular  fos?». 

Tire  interim  pillar  is  more  resonant,  and  offers  less  resistance 
than  the  other  scapular  regions,  though  it  does  not  yield  a  sound 
so  clear  or  full  as  gooil  pnlmonary  resoTiance,  in  consequence  of 
the  intervention  of  soft  muscular  tij^sue.  AVith  the  view  of 
elicititig  a  clear  sound  from  this  region  it  is  necessary  to  make 
the  patient  cross  his  arms  in  fi^oirt,  incline  his  liead  forwards,  and 
bend  bis  back,  so  as  to  put  the  muscles  upon  the  stretch,  and 
make  them  as  tense  and  thin  as  possible. 

The  iftfrrior  dorsal  regions  emit  a  clear  sound  on  gentle  per- 
cuHsion,  but  a  dull  sound  on  forcible  percussion,  especially  on 
the  right  side,  owing  to  the  presence  of  the  liver.  At  the  lower 
part  of  the  left  side  the  spleen  and  the  stomach  and  intestines 
m  or!  if  J,  in  their  respective  ways,  the  character  of  the  percussion- 
sound  and  the  sense  of  resistance  to  the  finger. 

Having  tlius  traced  out  the  principle  on  which  percussion  is 
founded,  anil  seen  that  its  effects  do  practically  accord  with  what 
theory  would  have  led  us  to  expect,  our  attention  must  next  be 
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directed  to  the  ilifferences  in  the  sound  emitted,  and  the  resist- 
ance offered  by  the  chest  in  different  individuals,  irrespectively 
of  actual  disease.  In  cliiMhood  and  in  yotitli  the  cartilages  are 
more  elastic,  and  the  chost-wnlls!  more  susceptible  of  vibration, 
and  the  resonance,  therefore,  is  clearer,  and  the  resistance  less 
than  in  middle  age;  whilst,  in  middle  age,  for  the  same  reasons, 
the  chest,  though  less  clearly  resonant  and  less  yielding  tlian  in 
j80uth,  is  more  so  than  in  old  n^e,  wlien  the  ciirtilages  are  ossi- 
fied and  stiffened*  In  males  the  resonance  of  the  chest  is  usually 
less  clear  than  in  females,  partly  on  account  of  the  greater  de- 
velopment of  the  pectoral  muscles,  and  partly  in  consecjuenceof 
the  greater  ossification  of  the  cartilages.  In  thin  persons,  again, 
the  resonance  of  the  chest,  for  obvious  reasons,  is  clearer  than 
in  stout.  Some  chests,  too,  are  occasionally  met  with  in  which, 
quite  irrespectively  of  visceral  disease,  or  of  any  external  pecu- 
liarities of  the  parietes,  the  resonance  is  much  clearer,  or  else 
less  clear  than  in  the  average  of  healthy  cliests.  Tbat  the  dul- 
ness  is  not  due,  as  is  often  stated,  to  deficiency  in  the  power  of 
ejfpanding  the  lung,  is  obvious,  from  the  f-rct  that  the  persons  in 
whom  it  exists  are  not  necessarily  shortd>reathed  ;  and  I  am 
rather  inclined  to  attribute  tliis  peculiarity  to  a  clifTerence  in  the 
relative  size  of  the  respiratory  and  circulatory  apparatus,  the 
lungs  being  relatively  small,  and  of  necessity,  therefore,  more 
fully  inflated  when  the  resonance  is  cletir;  large,  and  therefore 
less  fully  inflated,  when  the  resonance  is  dull.  It  is  almost  im* 
possible,  from  the  nature  of  the  case,  to  adduce  direct  proof  of 
this  position  ;  but  I  am  the  more  disposed  to  consider  it  correct, 
from  the  fact  that,  after  forced  inspiration,  whilst  the  lungs  are 
fully  expanded,  and  the  chest  filled  with  air,  the  differences  pre- 
viously observed  almost  entirely  disappear. 

We  will  now  pass  on  to  the  modes  of  employing  percussion, 
and  to  the  various  considerations  relative  thereto.  When  per- 
cussion wa^  first  introduced  as  a  means  of  diagnosis,  it  was 
practised  directly  or  immediately  on  the  chest.  This '"imme- 
diate" percussion — the  only  method  of  percussion  employed  by 
Avenbrugger  and  Laeonec — is  performed  by  striking  the  chest 
either  with  the  palmar  surface  of  the  fingers  held  full}*  and 
firmly  extended,  or  with  the  two  or  three  firsts  or  the  four 
fingers  of  the  right  hand^  hehl  closely  to  each  other,  and  so 
bent  as  that  their  points  may  he  brought  "lown  perpendicularly 
antl  simultaneously  on  its  surface.  If  the  blow  be  sharp  and 
quick,  and  the  chest  covered  with  a  towel,  shirt,  or  some  thin 
dress,  or  other  covering  Icept  tightly  stretched  by  the  left  hand, 
a  ftound  is  produced  which  varies  with  the  condition  of  the  sub- 
jacenl  textures,  and  furnishes  valuable  information. 
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But  there  are  many  objections  to  the  general  employment  of 
''  immediate  percussion/*  In  the  hands  of  the  nnskilful  or  in- 
experienced operator  it  causes  pain  and  suffering  to  the  patient; 
it  cannot  be  employed  satisfactorily  in  examining  the  intercostal 
spaces;  and  when  the  integuments  are  anasarcous,  emphysema- 
tous, loaded  with  fat,  or  flaccid,  it  fails  in  eliciting  any  reso- 
nance, and  therefore  becomes  absolutely  useless.  These  diffi- 
culties are  in  great  measure  overcome  by  interposing  some  solid 
substance  between  the  chest  and  the  percussion  agent;  hence, 
"mediate  percussion,"  the  invention  of  M.  Piorry,  has  super- 
seded the  older  method  of  "  immediate  percussion.*'  M.  Piorry 
employed  as  his  pleximeter*  or  percussion- plate  a  piece  of  ivory 
or  wood  about  a  line  in  thickness,  and  an  inch  and  a  half  in 
diameter,  provided  with  two  projections  or  handles,  placed  at 
right  angles  to  its  surface,  and  almost  at  opposite  points  of  its 
circumference.  These  enable  the  operator  to  hold  the  plate 
firmly  and  evenly  on  the  chest  with  the  left  hand,  whilst  he 
percusses  with  the  right.  Various  modifications  of  this  plex- 
imeter  have  been  proposed,  made  of  wood,  leather,  metal,  and 
other  substances ;  but  amongst  them,  the  only  two  deserving  of 
notice  a're :  1st,  a  flat  piece  of  ordinary  India-rubber,  as  suggested 
by  M.  Louis ;  and  2dly,  a  pleximeter  made  of  vulcanite.  Un- 
like M.  Piorry's  wood  or  ivory  plate,  the  ordinary  India-rubber 
can  be  adjusted  to  the  chest-walls  with  tolerable  accuracy  even 
in  the  thinnest  persons,  and  its  elasticity  is  such,  that  it  breaks 
the  force  of  the  percussion- stroke,  and  saves  pain.  At  the 
same  time,  however,  it  deadens  the  sound — a  circumstance  of 
little  consequence,  when  the  patient  can  bear  forcible  percus- 
sion, inasmuch  as  our  inference  must  be  drawn  from  d' compari- 
son of  different  parts,  rather  than  from  the  actual  sound  pro- 
duced, but  of  material  importance  when  the  patient's  chest  is 
tender,  the  percussion-stroke  necessarily  very  gentle,  and  the 
sound  elicited  therefore  weak.  In  some  of  these  cases,  when 
the  India-rubber  is  used,  it  is  difficult  to  catch  and  recognize 
slight  differences  of  tone  which  are  manifest  when  another  me- 
dium is  employed.  This,  however,  does  not  hold  good  in  respect 
to  the  pleximeter  made  of  vulcanite,  which  is  in  every  respect 
well  adapted  for  the  purpose,  and  is  an  excellent  conductor  of 
sound. 

In  the  method  of  percussion  now  generally  had  recourse  to, 
the  use  of  artificial  pleximeters  is  discarded,  and  the  index  and 
middle  fingers  of  the  left  hand  are  made  to  take  their  place. 

*  So  nAmcd  from  ^xific,  percussion,  and  /ufT^r,  a  measure. 
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They  offer  the  advantages  of  being  constantly  at  hand,  ctipable 
of  ready  application  in  the  intercostal  spaces,  and  of  perfect 
iidjustnient  to  the  various  ineqnnlities  of  the  chest.  They  may 
hv  applied  singly  or  together,  parallel  to  the  rihs,  or  at  various 
angles  with  them,  and  not  unfrerjuently,  more  ei?pecially  in  thin 
persons,  it  is  desirable  to  vary  the  direction  in  which  they  are 
applied.  Most  persons  apply  their  palmar  surface  to  the  chest, 
lid  this  forms  the  most  cunveuient  and  most  efficient  |>Ie xi me- 
ter:  hut  some  persons  prefer  the  dorsal  surface,  whilst  others 
apply  the  palmar  surface  when  they  wif^fi  to  aswrtain  the  resist- 
ance of  the  chest-walls,  and  liie  dorsal  when  their  object  is  sim- 
»ply  to  elicit  sound.  One  gj'eat  advantage  of  this  digital  plex- 
imeter  is,  that  the  sound  made  by  striking  it  is  not  so  loud  as 
that  caused  by  striking  mo!?t  of  the  artificial  pleximeters,  and 
does  not  to  the  same  extciit  interfere  with  that  which  is  depend- 
ent  on  the  condition  of  the  cliest. 

As  percussing  agent,  no  instrument  hitherto  contrived  proves 
eqnul  to  the  fingers,  with  their  tips  brought  to  precisely  the 
same  level.  When  gentle  percussion  is  practised,  the  index-fin- 
ger may  be  used  alone ;  an<l  when  a  more  forcible  stroke  is  re- 
quired, the  index  and  middle  fingers  supported  by  the  hall  of 
the  thumb.  Sometimes  the  first  three  fingers  may  be  used  with 
aiivantnge,  instead  of  two ;  and  sometimes  again,  in  rough  exaini- 
nations  of  an  extensive  surface,  when  the  four  fingers  of  the  left 
hand  are  employed  as  a  pleximeter,  the  four  fingers  of  the  right 
hand  may  be  used  for  percussing.  In  this  latter  case  they 
should  be  held  firmly  extended,  and  made  to  fall  horizontally, 
instead  of  perpendicularly,  the  palmar  surface  being  lightly  tap- 
ped against  the  dorsal  surface  of  the  fingers  of  the  left  hand. 
Thus,  with  the  fingers  of  the  left  hand  as  a  pleximeter,  and 
those  of  the  right  hand  as  a  hammer,  the  physician  is  ready 
armed  for  the  opei^ation  of  percussion,  and  can  have  recourse  to 
it«  various  modifications,  necording  to  the  requirements  of  the 
ease.  In  the  determination,  however,  of  the  mt^thod  to  he  ailopt- 
ed,  much  must  depend  upon  the  part  to  be  examined,  and  upon 
the  plan  he  is  in  the  habit  c*f  empluying. 

Some  physicians^  though  employing  tfie  fingers  of  the  loft  hand 
,  la  a  pleximeter,  make  use  of  various  percussing  agents  in  lieu 
^rf  the  fingers  of  the  right  hand.  Thus  hammers  and  other  in- 
stmments  are  to  be  found  in  shops,  calcidatcd  in  the  opinion  of 
their  inventors  to  supersede  the  haranier  provided  for  us  by  na- 
mre.  Practically,  however,  they  fall  short  of  the  instrument 
they  Ate  intended  to  replace;  for  not  otily  do  they  deprive  the 
operator  of  the  evidence  derivable  from  the  sense  of  resistance 
in  the  p^rts  percussed,  but  they  are  apt  to  cause  alarm  to  timid 
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patients.  Sometimes,  however,  I  liave  derived  assistance  from 
the  use  of  a  small  hammer,  the  end  of  whicli  has  a  piece  of  India- 
rubher  affixed  to  it.  It  is  the  invention,  I  believe,  of  Dr.  Win- 
terlich,  of  Wijrzburgh,  and  possesses  the  advantage  of  producing 
a  remarkably  clear  tone,  and  one  which  can  be  relied  upon,  even 
in  the  hands  of  an  inexperienced  operator.  I  never  employ  it  to 
the  exclusion  of  my  fingers,  but  sometimes  have  recourse  to  it 
in  confirmation  of  the  evidence  they  afford  ;  and  it  has  happened 
on  more  than  one  occasion  that  in  the  earl}^  stage  of  phthisis  I 
have  been  enabled  thus  to  satisfy  myself  of  the  existence  of  slight 
dulness  on  percussion,  and  of  a  variation  in  the  pitch  of  the  per- 
cussion-note on  the  two  sides,  of  which  I  had  previously  enter- 
tained some  doubts. 

It  need  hardly  be  stated  that  the  practice  of  percussion  de- 
mands considerable  manual  dexterity,  and  that  the  correctness 
of  its  indications  depends  in  great  measure  upon  the  mode  in 
which  it  is  performed.  It  may  be  well,  therefore,  to  direct  at- 
tention to  certain  precautions  which  are  necessary  to  insure  sat- 
isfactory results. 

In  the  first  place,  it  is  essential  that  the  position  of  the  pa- 
tient should  be  rigidly  attended  to,  and  that,  whether  he  be  lying 
down,  sitting,  or  standing,  his  body  should  rest  on  the  same 
plane  and  his  linbs  be  similarly  disposed  on  either  side,  for  the 
slightest  irregularity  in  that  respect  gives  rise  to  differences  in 
the  sounds  elicited  from  the  two  si<les  of  the  chest.  Sometimes 
the  state  of  the  patient  is  such  as  to  render  a  recumbent  posture 
necessary ;  but  when  this  is  not  the  case,  the  sitting  or  standing 
posture  should  be  selected,  for  when  the  patient  is  lying  down  in 
bed  not  only  are  the  sounds  deadened  by  the  effect  of  the  bed- 
clothes, but  the  physician  is  often  forced,  for  the  purpose  of  ex- 
amination, to  place  himself  in  an  awkward  and  constrained  po- 
sition, by  no  means  favorable  to  accuracy  of  observation.  While 
the  anterior  surface  of  the  chest  is  being  examined,  the  patient 
should  be  made  to  hold  himself  upright  and  allow  his  arms  to 
hang  loosely  on  either  side ;  to  cross  his  arms  in  front  and  bend 
slightly  forward  whilst  the  back  is  being  examined,  and  to  raise 
and  clasp  his  hands  above  his  head  whilst  the  lateral  regions  are 
under  examination. 

Secondly.  Attention  should  be  directed  to  the  condition  of 
the  thoracic  parietes,  inasmuch  as,  if  "immediate"  ])ercussion 
be  practised,  the  flaccidity  of  a  mass  of  relaxed  muscle  would 
interfere  with  vibration  and  deaden  sound,  whereas  that  very 
muscular  relaxation  would  admit  of  a  closer  approximation  of 
the  finger  or  pleximeter  to  the  chest-walls,  and  so  would  tend  to 
render  the  sound  clear  if  '*  mediate**  percussion  were  employed. 
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Hence,  before  percussion  ih  bad  recourse  to,  tbe  muscular  tissue 
covering  tlie  thoracic  walls  sboubl  lie  put  wpou  tlie  stretch  and 
rendered  tense  in  tbe  one  CMse,  but  sillowed  to  reinaiu  in  a  8tate 
of  relrtxation  or  flaccidfty  in  the  otlier. 

Thirdly.  The  two  sides  of  the  chest  sbould  be  percussed  at 
precistdy  the  same  stage  of  the  respiratory  act;  for  the  expan.- 
sion  of  tbe  lung  during  full  inj^piralioii  not  only  gives  rise  to  a 
decided  increase  in  the  superficial  extent  of  surface  over  which 
good  pulmnnary  resouanc*.'  can  be  elicited^  but,  by  diuilnisbing 
the  density  of  the  lung-substance,  renders  tlie  percus^siun-sound 
clearer  and  tbe  sense  of  resistance  less.  Moreover,  the  expanded 
lung  pushes  down  the  liver  and  epteen  anil  presses  in  front  of 
the  heart,  giving  rise  to  more  or  less  resonance  on  percussion, 
where  there  would  otherwise  exist  welbuiarked  dulness.  The 
reverse  obtains  after  full  expiration  ;  and  as  the  difference  is  very 
great  in  all  these  respects  between  the  chest  after  a  full  /«spi ra- 
tion and  a  deep  e.rpiration,  it  behooves  us  in  all  cases  of  delicacy 
to  exercise  great  caution  in  selecting  the  same  moment  or  the 
Bame  period  of  respiration  for  percussing  the  two  sides.  Per* 
haps  the  best  method  of  accompH^ihing  our  object  is  by  desiring 
the  patient  to  expire  deeply,  or  else  take  a  deep  inspiration  and 
then  hold  his  breatli :  we  may  then  make  sure,  fur  a  time,  at 
least,  of  having  both  huigs  in  the  same  state. 

In  disease,  this  caution  is  especially  needful;  for  if  tubercles 
or  any  disease  which  interferes  with  pulmonary  expansion  exist 
in  one  lung  and  not  in  tbe  other,  the  clearness  of  the  resonance 
and  tbe  area  over  which  it  is  heard  will  not  increase  on  inspira- 
tion, as  they  ought  to  do,  on  the  diseased  side,  and  tbe  difference 
between  the  two  sides  thus  rendered  manifest  will  furnish  valu- 
able information.  On  tbe  other  hand  tlic  dulness  resulting  from 
the  presence  of  tubercles  or  of  any  disease  producing  pulmonary 
consolidation,  becomes  particubirly  apparent  when  tlie  air  has 
been  expelled  from  tbe  lnn;r  by  a  full  expiration;  and  thus  dif- 
ferences existing  between  the  two  sides  uuiy  often  be  detected 
in  delicate  cases  when  they  have  previously  escaped  observation. 
So,  again,  when  any  disease  exists  on  one  sifle  only  of  the  chest, 
of  a  nature  to  prevent  the  expulsion  of  the  air  and  the  collapse 
of  the  lungs  during  expiration,  there  will  not  be  a  proper  redue- 
tion  in  the  clearness  of  the  resominee  nor  of  the  area  over  which 
it  ift  heard  on  that  side  after  a  full   expirntion;   and   this  very 

int  may  sometimes  enable  us  to  determine  tbe  presence  of 
le  aneurismal  or  other  intra-thoracic  tumor  pressing  upon 
obstructing  the  main  bronchus. 

Fourthly.  Care  shoidd  he  taken  to  compare  corresponding 
portions  of  tbe  two  sides  of  the  chest ;  and  as  in  percussion,  just 
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as  in  inspection  and  mensuration,  our  inferences  as  to  the  con- 
dition of  tlie  lungs  should  be  deduced  from  the  comparative 
rutber  tluiu  from  the  ahsoliUe  sound  emitted  by  dlf^rent  parts 
of  the  chest,  it  ia  essential  tbut  the  sauie  conditions  in  every  re* 
fipect  shouhl  be  observed  in  percussing  the  two  sides.  The  be^t 
practical  rule  ia  to  apply  the  finger  or  pleximeter  with  e^jutl 
firmness  to  both  sides  of  the  chest  in  succession,  to  examine 
corresponding  portions  of  the  cijcst,  and  to  percuss  with  I'tjual 
force  on  both  sides.  Due  sillowuuce  must  of  course  be  madu  for 
the  position  of  the  heart,  liver,  and  spleen,  and  for  the  altera- 
tions in  their  position  which  necessarily  accompany  the  act  of 
res|uninon, 

Fiftlily.  In  all  cases,  bat  mo^e  especially  in  doubtful  casea,  it 
is  desiriihle  to  repeat  the  observation  several  times  at  different 
stages  of  tlie  respiratory  act  and  wliile  the  patient  is  in  various 
postures.  By  taking  these  precautions,  a  careful  observer  will 
rarely  fail  to  arrive  at  a  correct  conclusion;  for  any  uncertainty 
which  may  have  existed  at  one  examination,  in  one  posture,  and 
at  one  period  of  the  respiratory  act,  will  be  cleared  up  by  nn 
examination  at  another, 

Sixtbl3\  The  greatest  care  should  be  taken,  not  only  to  apply 
the  finger  or  the  pleximeter  to  precisely  corresponding  part^  on 
the  two  sides,  but  to  apply  it  firmly  on  the  spot  to  be  examined, 
so  that  it  rnay  be  closely  and  uniforndy  in  contact  with  the  chest- 
walls.  No  extraneous  condition  exercises  so  great  an  influence 
in  modifying  the  sound,  and  nothing,  therefore,  demands  more 
constant  and  more  jealous  attention  in  instituting  a  comparison 
between  any  two  corresponding  portions  of  the  chest.  If,  for 
instance,  in  the  examination  of  a  stout  person,  the  finger  or 
phwimeter  be  applied  lightly  at  one  time  and  firmly  at  another, 
a  dull  sound  will  be  produced  in  the  one  case,  from  the  muscles 
and  integuments  alone  being  influenced  by  the  force  of  the  per- 
cussion-stroke, whereas  in  the  other  a  clear,  full  sound  will  be 
emitted  in  consequence  of  the  vibrations  excited  in  the  air  con- 
tained within  tlie  lung.  The  rule  to  be  ever  borne  in  mind  is, 
that  the  finger  or  pleximeter  must  be  applied  with  equal  force 
on  both  sides  and  always  with  sufficient  firmness  of  pressure  to 
render  it*  so  to  speak,  a  part  of  the  organ  about  to  be  percussed. 

Seventhly.  The  act  of  ])ercys8ion  should  be  performed  by  a 
movement  of  the  wrist  alone,  the  forearm  and  the  arm  being  held 
motionless.  By  this  means  the  pain  or  uneasiness  occasioned 
by  the  weight  of  a  blow  in  which  the  arm  takes  part  is  avoided 
and  percussion  can  be  practised  with  care  and  nicety,  the  force 
of  the  blow  regulated,  a  precisely  similar  blow  therefore  given 
to  dtfTerent  parts  of  the  chest,  and  a  uniformity  obtained  in  the 
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character  of  the  sound  elicited  by  successive  blows  at  the  same 
spot. 

Eigbthlj.  Throughout  the  examination,  the  percussing  fingers 
ghoalti  be  kept  at  the  same  angle,  in  respect  to  the  chest-wulls, 
anil  shouhl  be  made  to  fall  upon  the  plexiuieter  simultaneously. 
Percussion,  practise<l  with  the  percussing  fingers,  held  at  varying 
angles  with  the  chest,  is  a  fertile  source  of  doubt  and  perplexity 
to  the  inexperienced  operator,  who  thus  elicits  a  new  and  differ* 
ent  sountl  by  each  act  of  percussion,  thus  rendering  the  opera* 
tion  valueless,  and  likely  to  lead  to  an  erroneous  iliaguosis. 

Xinthly.  The  object  of  percussion  being  to  determine  tlie  posi- 
tion and  the  density  of  the  thoracic  viscera,  the  force  of  the 
struke  should  be  proportioned  tt)  the  depth  at  which  the  part  to 
be  examined  is  seated, — ^geotle  when  it  is  supertieial,  m»jre  forci- 
ble %vhen  it  is  deeper  seated.  In  this  way,  the  density  of  the 
gtructures  at  various  depths  within  the  chest  may  be  determined, 
the  clearness  or  dulness  of  the  sound  varying  greatly  in  many 
instances  with  the  force  of  the  stroke.  Thus,  the  sound  elicited 
from  the  lower  part  of  the  right  axillary  and  mammary  regions 
will  be  clear  or  dull  according  as  the  stroke  is  gentle  or  strong; 
or,  in  other  words,  according  as  the  superficial  lung-suhsrance 
IB  alone  percussed,  or  the  subjacent  liver  is  made  to  feel  the  force 
of  the  impulse.  It  is  obvious,  therefore,  that  in  every  instance 
both  gentle  and  forcible  percussion  should  be  practised,  as  by 
such  means  alone  is  it  possible  to  arrive  at  a  correct  conclusion 
respecting  the  real  condition  of  the  structures  at  various  depths 
within  the  chest. 

Tenthly,  Care  shtvnld  be  taken  that  the  percussion-stroke  be 
not  Etrong  enough  to  occasion  jiaiu  to  the  patient.  All  fear  on 
this  score  may  be  obviated  by  never  giving  a  *^  heavy  ''  blow,  A 
ebarp,  quick  rsip,  or,  in  other  words,  a  blow  lightly  given,  is  best 
calculated  to  impart  the  re*|uisite  impulse  to  the  chest-walls; 
and  the  speedy  withdrawal  of  tlie  fingers  removes  all  inj]>ediment 
to  free  vibration.  This,  therefore,  is  the  mode  in  which  pereus- 
dion  should  be  performed,  tfie  only  exception  being  in  certain 
cases  of  disease,  hereafter  to  be  described,  in  which  it  is  desired 
to  elicit  a  sound  known  us  the  ** cracked-pot**  sound,  the  ''bruit 
du  pot  ftle*'  of  Laennec,  In  these  cases,  to  which  I  shall  pres- 
ently allude,  the  blow  should  be  firmer,  heavier,  and  more  sus- 
tained, as  favoring  those  conditions  on  which  the  production  of 
the  sound  depends. 

Having  thus  explained  the  theory  of  percussion,  described  the 
method  of  performing  it,  and  detailed  the  character  of  the  signs 
which  it  elicits  from  a  healthy  chest,  it  only  remains  to  point 
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• .  r  y : -.^ ■  >•:  r  :. '* .: :      :"  : ~r  o :.:» r. ge  wh ich  has  oc- 
:    ■  • : :  rr..  :. ■:  i  : : " -.  r r  r. : :■* '. > .  l-y  a  duo  considera- 
".  .^v. :  -jx: -.".,:  .:  ::•:  n:</r.:tf.  :?.e  concomitant 
:y.-    ..-:.:•.:>:.:.■  :-:>.     Tr.-s  r.:u«/:s.  however,  it 
: ". :  :.::,: ': . .■. :  ^'.  ■::*:. -i-r  : :. -.-  ca^ so  of  i he  i ncreased 
: *:  i"  >: -  w;i "  >,  : : .  *  v.  :\r. :  r  o  br-  re ii i.  t he  media s- 
.1  *  V .; V 1 :  ■  •.  >  : — -v :-. . :  :.^  r  -; :  ^^  •  \\  a :  :  he  che>t - wa lis 
■r.    -  :v.  :<.^*.\    7  ::.r/.:r:ii:vl  ^Wv.  sorum:  the  lung 
V  :,  :is  Av.  'jTii-r.  ■::  s'^  asn  v-iic  as:hma,  or  of  any 
i "s '•  I >    :Ti  : :■ -?  v.r y -: ?  ^ : r-p :« >>.n ji-: ?/•  or  0! se  congested 
or  iv::i-v.i  :.  :':r/.:ra:'-d   w-::.  :-.:' 070. :'.?•;!>  !i>a::o7,  or  otherwise 
5.:i  iir...  1:  tV.j  V'7:r.o':.i  i!:":i7^'.  :     7  :V.:okenei,  or  else  clogged 
.■lo.-j'ur-.r.or.:  or  ■■:V.i-7  ?•.  .TOTi^n:  :!io  mediastina  loaded 
> r  • : :. t- 7  '.r.  i :o 7: ;^ > :  : ": -•*  y *. •:•  :7a*  •* a v : : : es  fi ■  1  el  with  1  iij uid 
i;.i::o:-. — :!.o  rtsv.':  :>  iri  a*!  c;i>o>  the  same,  namely,  a 
■II  in   :r.o  vil^a::  :;  :»::  i  :'.o  yroluorion  of  more  or  less 
dir.!i»:--  "II   joi\uss:'  t;.  ivA  ■io.*7o:isod  «lura:ion  of  sound,  with 
iijeiv:t-»>  1  rosistaiiC'--  to  the  fiii^or.     On  tlie  other  hand,  provided 
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the  tension  of  the  thoracic  walls  bo  not  so  great  ns  to  prevent 
free  vibration,  whatever  diminifihes  density  hiis  atlirect  tendency 
to  favor  free  vibration,  to  increane  tlic  duration  and  cleflrne>s  of 
the  pcreussion-yound,  and  to  iL^^^seri  tlie  resistance  to  the  finger, 
whether  the  cause  of  dHiiinisIied  density  be  in  the  lung  itself,  as 
ID  emphysema,  or  in  the  pleural  cavity,  as  in  pneumothorax,  or 
be  found  in  the  thinness,  tension,  and  elasticity  of  tlie  chest- 
walls. 

It  must  always  he  remembered,  however,  that  the  percussion - 
sound  varies  in  different  indtvicluals.  Thus  in  some  instances  it 
is  unusually  clear,  and  in  others  unusually  dull,  over  the  entire 
chesty  without  the  existence  of  any  thurncic  disease,  and  without 
its  being  possible  to  discover  any  extraneous  cause  for  the  pecu- 
liarity. It  is  only  when  dulness  or  unusual  resonance  on  per-  , 
cu^sion  is  found  on  one  side  of  the  che.st,  and  not  on  the  other, 
or  at  any  portion  of  one  side  as  com [»a red  with  the  correspond- 
ing portion  on  the  other,  that  any  certainty  can  be  felt  as  to  the 
eJtistence  of  disease. 

Further,  it  must  be  borne  in  mind  that  in  certain  cases  the 
cau9i'  of  ilulness  or  of  increased  clearness  of  resonance  may  not 
be  stationary  or  immovable,  nor  the  position  of  the  si^rn  there- 
fore fixed  or  unehwrj^ieable.  For  instance,  when  tlie  dylness  is 
dependent  on  effusion  within  the  pleura,  or  the  resonance  on 
bydro-pncumothorax,  the  fluid  in  either  case  will  gravitate  to 
that  part  of  the  pleural  cavity  which  is  made  most  dependent 
by  the  position  of  the  piitient,  whilst  the  air,  in  the  latter  case, 
will  as  certainly  rise  and  occupy  the  part  which  is  placed  upper- 
most. Thus,  when  the  area  over  which  duhiess  or  increased 
clearness  of  resonance  exists  is  found  to  shift  according  as  the 
patient  lies  on  one  side  or  on  the  other,  reclines  backwards  or 
leans  forwards,  the  fact  of  its  so  shifting  affords  valuable  infor- 
niacion  respecting  the  nature  of  the  mischief,  and  often  en ti hies 
us  to  discriminate  between  the  dulness  resulting  from  solidifica- 
tion of  the  lung  and  that  which  is  caused  by  liquid  effusb>u  into 
the  pleura.  But  mere  unchangeabhniess  in  the  position  of  dul- 
ness is  not  a  certain  criterion  as  to  the  existence  of  pulmonary 
solidification;  for  where  adhesions  have  taken  place  between 
the  two  la^^ers  of  the  pleura,  the  movement  of  the  fluid  is  re- 
strained or  prevented,  and  the  boundaries  of  tlie  dull  sound  are 
necessarily  fixe<l  anfl  unvarying. 

Another  modification  in  the  relationship  subsisting  between 
the  clearness  and  duration  of  the  percussion-sound,  and  of  the 
resistance  offered  to  the  finger,  is  sometimes  met  witli  in  ca«ea 
of  phthisis,  viz,,  increased  clearness  and  duration  of  tlie  sound 
coexisting  with  increased  resistance  to  the  finger.     Practically, 
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out  tlie  alterations  those  signs  may  uinlergo,  and  how  far  such 
alterations  can  be  ruiide  available  in  tfie  (lingnoi^i.s  of  disert*ie. 

From   what   bus  been  alresidy  stated,  it   wi]l  be  obviou^^  that 
anjthincr  which  interferes  with  the  density  of  the  matters  which 
lie  beneath  the  part  struck  will  usually  change  or  modify  their 
molecular  elasticity,  and  will  thus  occasion  either  an  increase  or 
a  decrease  in  the  clenrness,  fulness  and  duration  of  the  percns- 
sion-soiind,  and  in  the  sense  t>f  resistance  to  the  finger.     ThuB, 
it  is  found  that  in  proportion  as  the  s!ihj?teent  textures  are  ren- 
dered more  dense  than  natural,  and,  being  so,  are  situated  more 
or  less  superficially  in  the  chest,  so  does  the  percussion-sound 
pass  throutrh  every  gradation,  from  normal  clearness  to  absolute 
dulness,  the  duration  of  the  sound  becoming  at  the  same  time 
■  proportionahly  shorter,  and  the  sense  of  resistance  greater.    On 
the  other  hand,  when  the  suhj^c^'nt  structures  are  of  less  than 
their  normal  density,  precisely  the  reverse  obtains:  the  clear- 
ness of  the  percussion-sound  is  abnormally  raised,  its  duration 
prolonged,  and  the  resistance  to  the  finger  lessened.    This  holds 
good  in  all  cases  in  which  the  quantity  of  air  is  not  so  extreme 
as  to  put  the  eh  est- walls  upon  the  stretch,  and  thus,  by  excessive 
tension,  to  interfere  with  their  vibration.     It  is  not  necessary, 
at  the  present  moment,  to  go  into  the  particulars  of  every  cause 
which  may  give  rise  to  one  or  other  of  these  variations;  it  is  suf- 
ficient that  their  true  import  be  recognized,  and  that  it  be  fully 
understood  that  the  precise  nature  of  the  change  which   has  oc- 
curred can  only  he  determined  inferentially,  by  a  due  considera- 
tion of  the  position  and  extent  of  the  mischief,  the  concomitant 
symptoms,  and  other  circumstances.     This  much,  however,  it 
may  be  well  to  point  out,  that  wliether  the  cause  of  the  increased 
density  be  in  the  eh  est- walls,  the  lung,  the  bronchi,  the  media  jj- 
tin  a,  or  the  pleural  cavities  ; — whether  it  be  that  the  chest -walls 
are  loaded  with  f:it  or  muscle,  or  infiltrated  with  serum  ;  the  lung 
imperfectly  inflated,  as  an  effect  of  spasmodic  asthma,  or  of  any 
obstrnutive/lisease  in  the  upper  nir-passages,^  or  else  congested 
or  infianied,   infiltrated  with  tuberculous  matter,  or  otJierwise 
solidified;  the  bronchi  enlarged  or  thickened,  or  else  clogged 
with  muco-purulent  or  other  secretion;  the  mediastina  loaded 
with  fat  or  other  materials:  the  pleural  cavities  filled  with  li*|uid 
or  solid  matter, — the  result  is  in  all  cases  the  same,  namely,  a 
diminution  in  the  vibration  and  the  production  of  more  or  less 
dulness  on   percussion,  and   decreased  duration  of  sound,  with 
increased  resistance  to  the  finger.     On  the  other  hand,  provided 

•  Tin?  lioldji  LifofHi  nnlciis  *-Ttij>}iysi»m!i  t^xist%  in  wliieh  case  the  increiis^d 
density  of  the  hinsj-tisi-ue  is  thereby  masked. 
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%he  tension  of  the  thoracic  walls  be  not  so  great  as  to  prevent 
^ree  \ibratioM,  whatever  diminishes  density  hai*  n  direct  tendency 
to  favor  free  vibration,  to  increase  the  diiration  and  cleijrness  of 
ihe  percus&ion-sound,  and  to  k\ssen  the  resistance  to  the  finger, 
whether  the  canse  of  diminished  density  be  in  the  lung  itself,  as 
in  emphysema^  or  in  the  pleural  cavity,  as  in  pneumothorax,  or 
be  found  in  the  thinnei?s,  tension,  and  elasticity  of  the  chest- 
walls. 

It  must  always  he  remembered,  however,  that  the  percussion - 
sound  varies  in  different  individuals,  Tlius  in  some  instances  it 
is  unusually  clear^  an*l  in  others  unusual ly  drdl,  over  the  enhre 
che^it,  without  the  existence  of  any  thoracic  disease,  «nd  without 
its  being  possible  to  discover  any  extnineous  cause  for  the  pecu- 
liarity. It  is  only  when  dulness  or  unusual  resonance  on  per-  . 
cussion  is  fuund  on  one  side  of  the  chest,  and  not  on  the  other, 
or  ai  any  portion  of  one  side  as  compared  with  the  correspond- 
ing portion  on  the  other,  that  any  certainty  can  be  ftlt  as  to  the 
existence  of  disease. 

Further,  it  must  be  borne  in  mind  that  in  certain  cases  the 
€au«e  of  dulness  or  of  increased  clearness  of  resonance  may  not 
be  stationary  or  immovable,  nor  the  position  of  the  sign  there- 
fore fixed  or  unchnugeable.  For  instance,  when  tlie  dutness  is 
dependent  on  effusion  within  the  pleura,  or  the  resonance  on 
bydro-pneumothorax,  the  fluid  in  either  case  will  gravitate  to 
that  part  of  tlie  pleural  cavity  which  is  made  most  dependent 
by  the  position  of  the  piitient,  whilst  the  air,  in  the  latter  case, 
will  as  certainly  rise  and  occupy  the  part  which  is  placed  upper- 
most.  Thus,  when  the  area  over  winch  dulness  or  increased 
clearness  of  resonance  exists  is  found  to  sliift  according  as  the 
latient  lies  on  one  side  or  on  the  other,  reclines  backwards  or 

.ns  forwards^  the  fact  of  its  so  shifting  affords  valuable  infor- 

tion  respecting  the  nature  of  the  mischief,  and  often  enables 
OS  to  discriminate  between  the  dulness  resulting  from  solidifica- 
tion of  th*^  lung  and  that  which  is  caused  by  liquid  ciTuskm  into 
the  pleura.  But  mere  unchangeablnness  in  the  position  of  dul- 
Dessi  is  not  a  certain  criterion  as  to  the  existence  of  pulmonary 
solidification ;  for  where  adhesions  have  taken  place  between 
the  two  layers  of  the  pleura,  the  movement  of  the  fluid  is  re- 
strained or  prevented,  and  the  boundaries  of  the  dull  sound  are 
necessarily  fixed  and  unvarying. 

Another  modification  in  the  relationship  subsisting  between 
the  clearness  antt  duration  of  the  percussion-sound,  and  of  the 
resistance  offered  to  the  finger,  is  sometimes  met  with  in  eases 
of  phthisis,  viz.,  increased  clearness  and  duration  of  the  sound 
coexisting  with  increased  resistance  to  the  finger.     Practically, 
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the  oeetirreoce  of  soch  an  imosoal  complicmtion  is  not  of  mtieti 
iroportaiiee,  as  the  miseliief  which  eaases  it  can  hardlj  fall  to 
be  discoTered  bj  other  meaos.  Its  origiti,  however,  should  be 
noted  and  onderBlood.  The  eonditions  neee^eary  for  its  ^»ro^iD^ 
tion  are  socli  as  exist  natnrallT  in  the  upper  part  of  the  supe- 
rior sternal  region,  tiz.,  registant  chest-walls,  and  an  uitusuallj 
large  Tolume  of  air  beneath.  When  they  are  found  elsewhere 
on  the  chest,  they  are  generally  dependent  on  the  formation  rf 
a  superficial  cavity  in  the  lung,  with  a  thin,  leuse,  indurated 
wall  adhering  to  the  parietes  of  the  thorax^  and  increasing  iia 
resii^tance. 

M*  Piorry  and  others  have  described  a  great  variety  of  per- 
cussion-sounds,  to  each  of  which  they  have  endeavored  to  attach 
.  a  different  significance;  and  those  persons  who  are  curious  m 
nice  distinctions  may  consult  the  works  of  those  authors*     But 
repeated  observations  has  led  tne  to  the  conviction  that  manj 
of  the  sounds  described  exist  only  in  the  imagination  of  their 
discoverers,  and  that  others  which  are  met  with   occas^ionally 
cannot   be  connected  with   any  peculiar  physical  change,  and 
therefore  liave  no  pathological  significance,     Practiealh/^  then, 
the  changes  of  sound  to  which  it  is  necessary  to  direct  atten* 
tion  are  very  few  in  number.     Even  these  may  be  referred  to 
one  or  other  of  the  chisses  of  sound  described  at  the  beginning 
of  this  chapter;  and  I  am  satisfied  that  in  most  cases  it  is  better 
thus  to  describe  them  than  to  introduce  terms  which,  however 
appropriate  in  certain  instances,  possess  no  real  significance, 
and  liave  the  great  disadvantage  of  needlessly  encimibering  our 
phraHeology,  and  confusing  a  study  already  sufficiently  compli* 
cuted  and  obscure. 

Of  thet!ie  changes  the  first  to  be  mentioned  is  a  modification 
of  tlie  full,  clear-toned  resonance  elicited  over  healthy  lung.  It 
18  abnormally  clear  ancl  fuH-toned,  of  unusual  duration,  and  ac- 
companied by  a  condition  of  the  chest-walls  which  renders  the 
HQUhe  i^  resistance  to  the  fingrr  slight,  and  gives  the  impres- 
sion of  tension  and  elasticity.  It  is  termed  tympanitic  reso- 
nance, and,  as  its  name  imports,  resembles  the  sound  obtained 
by  striking  a  drum.  It  requires  for  its  production  a  large  space 
filled  with  uir  and  hounded  by  tense  elastic  walls  capable  of  re- 
fk?cting  sonorous  vibrations.  Hence  it  is  heard  of  maximum  in- 
tensity in  eases  of  pneumothorax.  If,  however,  the  tension  of 
the  chest-walls  be  extreme,  not  only  is  their  power  of  vibration 
diminished,  but  the  included  air  undergoes  compression,  the  vi- 
bratory oscilhition  of  its  particles,  upon  which  the  sound  de- 
pends, is  interfered  with,  aiiil  the  tympanitic  quality  is  lessened 
or  destroyed.     So  that,  akliough  a  tympanitic  tone  is  usually 


inJicative  of  air  m  the  pleural  cavity,  the  more  fact  of  its  not 
being  present  in  full  perfection  docii  not  necessarily  tlcnote  llic 
non-existence  of  pneiimotlionix. 

ITiierc  are  two,  and  only  two,  other  conditions  utoler  which 
this  abnormally  clear  and  full-toned  resonance  h  met  with  oeca- 
eionnlly  in  the  chest,  namely,  during  tlie  existence  of  etnphy- 
eeina  with  bulging  of  the  thoracic  parietes,  as  also»  though  more 
rarely,  when  ii»ere  exists  a  very  large  tuberculous  excavation  in 
the  lungs,  with  tense  elastic  walls. ^     In  neither  case,  however, 
is  the  term   *Hympanitic  '  so  appropriate  as  in  most  cases  of 
pneumothorax,  for  although   the  sound   is   often  clearer,  mure 
full-toned,  and  of  longer  duration   than  in  heattliy  pulmonary 
itiance,  it  is  seldom  so  truly  tympanitic  as  in   the  cases  re» 
■d  to,  and  the  chest-walls  [tre  mure  resistant. 
A  peculiar  sound   sometimes  accompanies   lyrapanitic  reso- 

I  nance,  which  has  been  termed  metallic  clanging,  or  metallic 
resonance.  A  good  imitation  of  it  may  be  produced  by  cover- 
ing the  ear  with  the  palm  of  ooe  hand  and  lightly  tapping  on 
the  back  of  it  with  the  other.  It  is  a  clear  ringing  sound  of  a 
metallic  character  such  as  may  be  produced  by  a  sharp  blow  on 
an  empty  cask.  It  may  be  generally  obtained  by  sliarp  and 
somewhat  forcible  percussion  in  tiiose  cases  of  pneumothorax 
H'h:ch  are  cbaracterizcd  by  mucli  bulging  of  the  chest  and  cou- 
sequcnt  excessive  tension  of  the  parts,  and  not  unfreiiuently 
may  he  produced  over  large  empty  thoracic  cavities  with  tense 
walls.  The  conditions  which  impart  this  ringing  character  to  tl»e 
percusi^ion-eound  are  the  force  and  sharpness  of  the  stroke,  and 
the  tension  of  the  walls  of  the  air-containing  cavity.  The  phe- 
nomenon is  not  of  much  importance  in  a  diagnostic  point  of 
w,  hut  is  interesting  as  showing  how  completely  the  causes 
ioh  modify  the  production,of  soiiml  under  ordinary  circum- 
stances, coincide  with  those  which  regulate  its  emission  hy  the 
cb(»»t. 

The  next  change  is  also  a  modification  of  the  onlinar^  clear 
^^Und  uf  pulmonary  resonance.  The  sound  is  clearer  but  more 
fWlow  than  that  of  healthy  pulmonary  resonance,  and  usually 
**of  ahiglier  pilch.  The  trachea  and  a  large  bronchus  yield 
thig  «ound  in  perfection,  and  betjce  it  has  been  termed  "'  lubu- 
'*^"  **  tracheal/'  or  ^'bronchial/*  It  is  the  natural  sound 
fitted  in  the  supra-sternal  region,  and  must  he  regarded  as 
ttiorbjd  only  when  it  exists  in  regions  which  do  not  usually  yield 
Wfi  peculiar  sort  of  resonance.     Small  empty  superficial  cavities 

'  Thii  h  u  rare  occtirrence,  but  I  Imve  met  witli  thrro  woH-nnirked  ejt- 
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with  tense  walls  furnish  excellent  examples  of  it,  ami  lience  ir 
lias  been  termed  *^  cavernous,"  but  it  may  be  also  met  with  when 
anj  of  the  superficial  bronchi  are  dihited  ;  when  a  thin  layer  of 
piirnally  condensed  lung  intervenes  between  the  chest- wnllif  and 
a  hirge   bronchus,  and  in  the  inner  part  of  the  infra  clavicular 
regions  when  the  lung  adherent  to  tlie  upper  and  anterior  part 
of  the  chest  is  pushed  upwards  by  pleuritic  effusion,  and  is  more 
or  le^s  condermcd  by  pressure.     In  these  latter  instances,  inex- 
perienced and  careless  auscuUators  are  apt  to  mistake  the  na- 
ture of  the  disease,  and  to  regard  the  unusual  clearness  of  the 
percussion- sound-,   and    the   increased    resonance   of   the  voice 
which  accompanies  it,  as  indicating  the  existence  of  a  vomica. 
However,  as  the  sound  in  question  may  arise  from  a  variety  of 
causes,  it  is  far  better  to  describe  it  as  an  abnormally  clear,  hut 
shallow  resonance,  than  to  employ  either  of  the  terras  ••tubu- 
lar," ''tracheal/'  ''bronchial/'  or  "cavernous,"  each  of  which 
suggests  a  theory  as  to  its  mode  of  origin,  the  correctness  of 
which  it  is  impossible  to  verify. 

A  modification  of  this  clear,  but  shallow-toned  percussion- 
sound,  resulting  from  the  size  of  the  cavity  which  emits  it*  is 
known  as  tlie  '*  amphoric"  sounrl,  and  derives  its  title  from  its 
close  resemblance  to  the  sound  obtnined  by  percussion  of  an 
empty  jar  (ampliora).  Unlike  the  tympanitic  sound  above  de- 
scribed, which  gives  an  impression  of  fulness,  this  amphoric  note 
is  suggestive  of  shallowness  or  emptiness.  It  is  produced  iu 
perfection  if,  when  the  mouth  is  closeil,  the  cheeks  are  inflated, 
but  not  too  tensely,  and  then  filliped  with  the  finger.  lus  most 
common  source  is  a  large  superficial  cavity  with  thin  tense  walls, 
and  hence  it  is  most  commonly  indicative  of  consumption,  but 
a  sound  of  a  more  or  less  amphoric  character  may  occur  under 
certain  other  circumstances,  to  which  I  shall  presently  have  oc- 
casi«*n  to  allude. 

Sometimes  in  connection  with  this  amphoric  resonance,  but 
occasionally  without  it,  there  is  hcnnl  a  peculiar  sound  somewhat 
resembling  tli^t  produced  by  striking  a  cracked  earthenware  or 
metal  jar,  or  other  vessel.  This  is  the  bruit  dii  pot  feU  of  Laeu- 
nee,  and  is  commonly  called  the  "  cracked-pot  sound.''  It  was 
formerly  attributed  to  the  forcHhle  collision  of  air  and  liquid; 
but  the  fallacy  of  this  opinion  is  made  evident  by  three  facts, 
viz.;  Firstly,  that  the  sound  is  proilucible  in  cavities  in  which 
no  gurgling  or  bubbling  sounds  can  be  heard,  and  in  which, 
therefore,  it  is  probable  no  fiutd  exists;  secondly,  that  it  cannot 
be  produced  unless  there  be  a  free  communication  between  the 
cavity  and  the  external  air,  whereas,  if  it  depended  solely  on 
the  collision  of  air  and  liquid,  the  sound  ought  to  be  produced 
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as  well  when  the  eavitj  is  closed  as  when  its  communication 
with  the  external  air  18  uninterrupted  ;  and  thirdly,  that  it  is 
met  with  occasionally  when  no  abnormal  cavity  exists,  and 
when  the  physical  and  general  symptoms,  confirmed  by  the  sub- 
sequent career  of  the  patient,  contraindicate  tlie  existence  of 
any  serious  disease,  Tht^refore  anotlier  explanation  must  he 
sought ;  and  the  schoolboy's  trick  of  forming  a  hollow  with  the 
palms  of  the  two  hands  and  striking  tbe  back  of  one  of  them 
against  the  knee,  furnishes  a  good  illnstration  of  its  mode  of 
production*  If  when  tlie  hands  are  thus  struck,  a  portion  of 
the  contained  air  be  forcibly  expelled  by  the  blow,  a  peculiar 
sound  will  be  produced  analogous  in  its  character  to  the  cracked- 
pot  sound ;  whereas,  if  ito  air  be  suffered  to  escape,  the  sound 
produced  will  want  the  peculiar  cracked-pot  character.  In  short, 
when  this  sound  is  met  with  in  the  chest,  it  is  occasioned  by  the 
sudden  expulsion  of  air  and  its  forcible  contact  with  the  sides 
of  the  passages  through  which  it  is  drivt-iu  It  appears  in  fact 
to  be  a  compound  sound  made  up  of  the  ordinary  percussion* 
sound  of  the  part  which,  in   these  cases,  is  always  a  loud,  yet 

>rt,  hollow,  metallic  sound,  and  of  a  peculiar  hissing  noise 
lung  from  the  sudden  and  forcible  expulsion  of  air  from  the 

_  '  ?neathj  through  passages  in  most  eases  constricted  or 
otlierwise  altered  in  character.  The  more  ebistic  and  yielding 
the  chest-walls,  the  heavier  and  more  sustained  the  percu>sion- 
stroke,  and  the  more  free  and  uninterrupted  the  comnujnication 
with  the  bronchi  nnd  upper  air-passoges,  an^l  through  them  with 
the  external  air,  the  larger,  i*wterh  parilmSy  will  be  the  quantity 
of  air  expelled  by  each  act  of  percussion,  the  less  impediment 
will  there  be  to  its  escape,  the  more  njpiil  will  be  its  current,  the 
more  forcible  its  contact  with  the  sides  of  the  air-lubes,  and  the 
louder  therefore  the  cracked-pot  sound.  Hence,  whenever  our 
object  is  to  elicit  this  sound,  the  patient  sliould  be  desired  to 
hold  his  mouth  open  so  as  to  remove  all  possible  obstruction  to 
the  free  escape  of  the  air,  and  to  turn  his  mouth  towards  us,  so 
that  we  may  the  more  readily  catch  the  sound  ;^  whilst  we  on 
our  part  should  not  phice  the  finger  which  receives  the  stroke  in 
im  intercostal  space,  in  order  that  the  full  force  of  the  stroke 
may  be  felt  by  the  lung  beneath,  but  should  em|>loy  somewhat 
slow  and  heavy  percussion,  so  as  to  luaiutairi  the  direction  of  the 
impulse  and  prevent  the  resilience  of  the  chest-walls.  If  we 
take  these  precautions,  and  a  large  superficial  cavity  exists,  and 

*  Tbiii  precHutJon,  though  long  adopted  by  mnny  ausoultiUnrs,  was  novor^ 
I  bfiicve^  in*istt'd  on  in  print  toitil  Dr.  Cotton  ♦^nlorcrd  it  in  u  j>BpL»r  oii  tltp 
cnkcked-|i4^t  Bound,  pubtiblied  in  the  **  Lancet  '*  lur  1807. 
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its  walls  be  hard  and  tense,  its  communication  with  the  external 
air  through  the  bronchi  free,  and  the  thoracic  walls  beneath 
which  it  lies  elastic,  we  shall  never  fail  to  elicit  the  distinctive 
character  of  the  sound.  But  if  the  cavity  be  deepseated  in  the 
chest,  and  consequently  protected  against  the  force  of  the  per- 
cussion-stroke;  if  its  walls  be  dense,  soft,  relaxed,  or  inelastic, 
so  that  very  little  impulse  can  be  propagated  to  its  contents, 
and  little  or  no  air,  therefore,  expelled  by  the  act  of  percussion; 
if  its  communication  with  the  bronchi  be  obstructed  so  that  no 
portion  of  the  contained  air  can  be  expelled,  and  the  remainder 
cannot  be  greatly  agitated  ;  or  if  the  mouth  and  nostrils  be 
closed  so  that  the  escape  of  air  is  thereby  prevented,  then  the 
conditions  essential  to  the?  production  of  the  cracked-pot  sound 
are  absent,  and  however  skilful  the  operator,  he  will  assuredly 
fail  to  elicit  its  peculiar  character. 

What,  then,  is  the  diagnostic  value  of  this  cracked-pot  sound? 
In  most  works  on  auscultation  it  is  said  to  denote  the  presence 
of  a  cavity,  and  by  the  majority  of  the  profession  it  is  still  be- 
lieved to  do  so.  But  I  have  often  known  those  who  thus  inter- 
pret it  misled  as  to  the  character  of  the  disease  from  which  the 
patient  was  suffering ;  and  I  do  not  hesitate  to  affirm,  as  the 
result  of  long  and  careful  observation,  that  it  does  not  necessa- 
rily in<licate  the  existence  of  a  cavity.  Dr.  Hughes  Bennett 
goes  so  far  as  to  assert'  that  a  cracked-pot  resonance  may  be 
elicited  in  various  diseases  of  the  chest,  and  even  when  the  chest 
is  perfectly  sound.  This  statement,  however,  is  thoroughly  op- 
posed to  common  experience,  and  must  have  its  foundation  in 
some  use  of  the  term  ''  cracked  pot,*'  which  is  not  usually  recog- 
ni/AMl  in  practice;  for,  if  care  be  taken  in  applying  the  finger 
or  plexiuK'ter  firmly  to  the  chest-walls,  so  as  to  avoid  the  pro- 
duction of  the  jarring  sound  which  results  from  the  forcible 
expulsion  of  air  from  beneath  the  finger  when  carelessly  applied, 
a  cracked-pot  sound  is  rarely  producible.  Nevertheless,  it  does 
sometimes  occur  under  circumstances  not  commonly  supposed  to 
give  rise  to  it.  In  no  instance  have  I  heard  its  distinctive  char- 
acter more  marked  than  in  the  case  of  a  young  man,  admitted 
into  the  York  Ward  of  St.  George's  Hospital  in  the  autumn  of 
l^iV),  suffering  from  acute  pneumonia  of  the  upper  lobe  of  the 
ri*:ht  lung.  So  strongly  was  it  developed  in  that  ease,  that  sev- 
eral gontlomen  who  examinetl  the  patient  insisted  on  the  presence 
of  tuberculous  excavation,  and  yet  the  patient  recovered  per- 
tVoily  in  a  fortnight,  healthy  breathing  was  re-established,  and  the 
oracked-pot  resonance  ceased.     In  children,  too,  who  are  suffer- 

»  **Ediiib.  Monthly  Journal."  Januarr,  1856. 
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g  from  broncliltis  a  jarring  sound,  resembling  a  cracked-pot 
4?sonaiice,  may  be  sometimes  elicited.  My  belief^  tli  ere  fore,  is, 
hat  this  sound  simfdy  indicates  the  sudden  and  forcible  expul- 
lion  of  a  quantity  of  air  from  a  space  or  spaces  possessed  of  a 
irtain  detrree  of  resilient  ebi>?ticity,  and  through  passages  hav- 
ig  a  free  communication  %vith  the  externnl  air,  but,  probably, 
M>tiiewhat  flattened,  contracted,  or  otherwise  altered.  Tuber- 
^loud  or  other  cavities  in  the  conditton  of  those  above  alluded 
to  are  undoubtedly  its  most  common  source,  and  therefore  it 
Usually  indicates  their  existence ;  but  as  already  stated,  it  may 
^rise  under  certain  conditions  in  pneumonia^  and  when,  as  m 
ihildren,  the  elasticity  of  the  ehest-walls  is  great,  it  may  be  de- 
feloped  to  some  extent  during  an  attack  of  bronchitis,  even  when 
10  solidification  of  the  lung  exists. 

I  would  maintain,  then,  that  wherever  its  presence  is  detected, 
ts  true  significance  must  be  carefully  gauged  before  any  diag- 
»ost!C  value  h  attached  to  it.  Care  must  he  taken  to  ascertain 
Q  every  instance  that  it  is  not  caused  by  the  imperfect  up  plica- 
tion of  the  finger  or  the  pleximeter  to  the  chest-wjills  arul  the 
xpulsion  of  the  air  from  beneath  it,  for  nothing  proves  a  more 
iertile  source  of  error  to  inexperi* need  operators  than  the  sound 
hich  is  thus  produced.  When  this  source  of  fallacy  is  guarded 
tgainst,  we  may  generally  arrive  at  a  correct  conclusion  m  to 
[he  cause  of  the  phenomenon  by  a  careful  examination  as  to  the 
ire«ence  or  absence  of  abnormjil  re:*onance  or  dnlness  on  percus- 
ion,  and  the  existence  or  non-existence  of  general  and  auscul- 
itory  signs  of  pulmonary  excavation;  but  when  there  is  pneu- 
lonic  consolidation  of  the  upper  lobe,  the  diagnosis  is  at  all 
mes  extremely  difficult.  On  the  whole,  therefore,  it  must  be 
included  that  this  cracked-pot  sound,  though  valuable  as  an 
iccessory  sign  of  tubercular  excavation,  is  not  a  symptom  to  be 
phcitly  relied  upon,  and  in  no  case  can  be  regarded  as  of  itself 
rufficient  to  warrant  a  positive  opinion,  unless  corroborated  by 
ither  symptoms,  general  as  well  as  j>liysicaL  When  strongly 
eveloped,  it  justifies  the  gravest  suspicion  as  to  the  presence  of 
line  abnormal  excavation  in  the  lung,  and,  if  persistent,  may 
Imost  be  regarded  as  pathognomonic  of  a  vomica.  It  must  be 
membered,  however,  that  it  is  liable  to  cease  from  obstruction 
if  the  bronchus  leading  to  the  cavity,  by  the  filling  of  the  vomica 
ith  finid  secretion,  and  also  by  the  collapse  or  cicatrization  of 
vomica,  and  therefore  that  its  temporary  or  even  permanent 
fttion  must  not  be  regarded  as  evidence  of  the  non-existence 
a  cavity. 

The  last  change  worthy  of  mention  is  a  modification  of  the 
irdinsry  dull  sound  of  percussion;  and,  from  the  fact  that  it 
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closely  resenitles  ilie  peculiar  sound  obtained  by  mediate  per- 
cussion of  a  commoii  table,  it  Ijas  been  invested  with  the  title  of 
the  '*  wooden*'   sound.     E:?sentinlly  it  is  a  dull  sound,  but  it 
gives  the  impression  of  '*bardnei?8/'     It  is  rarely,  if  ever,  pro- 
duced by  fluid  in  the  pleural  cavity,  but  is  often  developed  id 
great  intensity  when  aflhe^ion  has  recently  taken  place  betvret*n 
the  two  layers  of  tlie  pleia^a  by  nieans^  of  interposed  lymph.    In- 
deed, it  iicis  been  asserted  that  when  this  sound  is  strongly  marked, 
it  may  be  regarded  as  almost  piitbo|^nonionic  of  tliis   form  of 
mischief.     Such,  however,  is  not  the  case.     It  may  exist  to  an 
equal  extent  in  certain  cases  of  pneumonic  hepatization*  as  also 
in  extensive  tuberculous  or  other  infiltration  of  the  hmg,  and  all 
that  can  be  lairly  stated  of  it  is,  tiiut  in  its  highly  developed 
character  it  is  a  more  conunon  accompaniment  of  pleuritic  ad- 
hesion than  of  pulmonary  consolidation.     In  no  instance  is  it 
observed  more  frequenily  tban  when  tuberculous  disease  of  the 
upper  part  of  the  lung,  whether  aecompanied  or  unaccompanied 
by  the  formation  of  vomica?,  has  given  rise  to  pleuritic  intiannna- 
tion  anil  to  adliesion  of  the  lung  to  the  anterior  surface  of  the 
chest.     However,  as   it  is  not  necessarily  connected  with  any 
particular  form  of  puluiounry  disease,  mid  therefore  has  no  spe- 
cial signification,  the  term  is  little  more  than  a  useless  incum- 
brance to  our  phraseology. 

There  are  certain  apparent  exceptions  to  the  laws  already 
ensiUiciiited  as  regubititig  the  emission  of  sound  by  the  chest 
under  percus^i<m,  which  are  not  commonly  recognized  or  under- 
stood, and  which,  nevertheless,  deserve  special  attention,  as  cal* 
culrtted  to  give  rise  to  serious  errors  of  diagnosis.  They  occur 
in  instances  in  which  tlie  lung  is  supposed  to  present  the  condl 
tions  already  described  as  contrihuting  to  the  production  of  dal- 
ness  on  percussion.  Thus  it  sometimes  happens  that  a  clear, 
high-pitched  sound,  of  a  somewhat  metallic  character,  may  be 
elicited  over  lung-tissue  more  or  less  solitllfied,  aud  that  an  ab- 
normal resonance  may  be  met  with  in  the  infra-chivicuhir  regions 
when  the  pleural  cavity  is  three  parts  full  of  fluid,  and  the  lung 
ie  thei*eby  ptirtially  compressed.  Reference  is  ma<le  to  this  fact 
in  moj^t  modern  works  on  percussion,  but  no  satisfactory  explan- 
ation has  been  hitherto  offered  of  it.  The  resonance  alluded  to 
has  been  variously  described  by  authors  as  of  a  tracheal,  tubular, 
metallic,  empty,  hollow  inuphoric,  or  tympanitic  character,  and^ 
in  fact,  it  varies  greatly  with  the  varying  condition  of  the  lung; 
but  the  point  to  he  remembered  is,  that  the  sound  is  neither  the 
dull  sound  of  solidification,  nor  the  peculiar  resonance  of  healthy 
lung,  but  is  clearer,  ami  usually  more  shallow-toned.  It  may 
difi'er  little  from  healtliy  pulmomiry  resonance,  so  that  compara- 
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tive  percussion  of  the  healthy  lung  may  be  necessary  to  estab- 
lish its  abnormal  character;  but  from  this  point  the  sound  may 
range  tlirougb  every  degree  of  intensity,  until  in  many  eases  it 
is  decidedly  amphoric,  and  now  and  then  very  closely  resembles 
a  crncked*pot  sound.  The  prt'ei>te  amount  of  change,  however, 
does  not  serve  to  establish  any  difference  in  the  pathological 
condition  of  the  parts  out  of  which  it  arises,  and  therefore  it  ap- 
pears to  me  better  to  speak  of  the  sound  simply  aq  an  ahnorraally 
clear,  but  shallow  resonance,  rather  than  to  attempt  to  define  by 
words  the  preeise  character  ot  a  sound  which  varies  from  day  to 
day,  and,  in  many  eases,  does  not  admit  of  accurate  definition. 

Well,  then,  the  occasional  existence  of  lhisahru>nnal  resonance 
under  the  conditions  above  referred  to,  does  not  admit  of  doubt, 
and  it  is  essential  to  determine,  if  possible,  the  causes  to  which 
It  is  attributable,  and  the  mode  of  distinguishing  it  from  the  res- 
onance which  occurs  under  an  apparently  opposite  condition  of 
the  subjacent  parts. 

With  a  view  to  a  full  understanding  of  the  subject,  I  propose 
to  bring  together  some  of  the  more  striking  and  suggestive  facts 
connected  with  its  various  hearings. 

Firstly,  then,  during  the  progress  of  tuhereular  disease  of  the 
lungs«  it  is  observed  not  un frequently  that  the  part  of  the  chest 
at  which  the  least  respiratory  murmur  is  audible  is  that  at  which 
there  is  the  clearest  resonance  under  percussion.  The  existence 
of  emphysema,  which  may  be  suggested  as  one  method  of  account- 
for  this  abnormal  resonance,  fails  utterly  in  many  cases  in 
rding  an  explanation;  for  I  have  repeatedly  noted  cases  in 
the  wards  of  St.  George's  Hospital,  in  which  this  rcsonunce  ex- 
isted during  life,  and  in  which  no  trace  of  emphysema  was  found 
after  deatli*  And  when,  in  connection  with  this  fact,  it  is  re- 
membered that  the  abnormal  resonance  is  not  always  observed 
us  a  consequence  of  tuberculous  consolidation,  and  that,  when 
it  does  occur,  it  is  not  a  persistent  condition,  but,  with  the  prog- 
resa  of  the  disease,  and  the  increase  of  solidification,  is  leplaced 
by  dulness  more  or  less  complet*%  the  conclusion  seems  inevitable 
that  its  source  is  to  be  looked  for  not  in  simple  pulmonary 
consolidation,  but  in  some  peculiar  condition  of  the  lung  which 

merely  an  accidental  accompaniment  of  consolidation,  and  is 

>t,  under  certain  circumstances,  to  arise  during  its  progress. 

So,  too,  in  regard  to  inflammation  of  the  lungs.  Abnormal 
resonance  of  a  clear,  high-pit cbed,  ringing,  metallic  character 
ifl  sometimes  elieited  by  percussion   over  a  lung  which  is  under- 

■  g*^*'^^  pneumonic  consolidation,  and  occurs,  therefore,  under  cir- 

■  cumstances  which,  ()  prton\  would  lead  to  the  expectation  of 
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partial  or  complete  dulness  on  percussion.'  The  fact  that  such 
resonance  does  not  always  occur  during  the  progress  of  pneu- 
monia, and  ceases  as  soon  as  complete  condensation  of  the  lung- 
tissue  has  occurred,  seems  to  prove,  as  in  the  last  case,  that  the 
cause  of  the  abnormal  resonance  is  not  mere  condensation  of  the 
pulmonary  tissue,  but  is  to  be  sought  in  some  condition  into  which 
the  lung  is  apt  to  pass  during  the  process  of  consolidation. 

The  same  holds  good  in  regard  to  pleurisy,  when  there  is  an 
abundant  secretion  into  the  pleural  cavity,  and  the  lung  is  ad- 
herent to  the  anterior  and  upper  part  of  the  chest.     As  the  lung 
becomes  partially  condensed  by  the  fluid,  the  upper  part  of  the 
side  on  which  the  effusion  exists  is  found  to  become  unusually 
resonant  on  percussion,  the  resonance,  as  in  the  other  cases, 
being  abnormally  clear,  but  of  a  shallow  character.*  Experiment, 
however,  proves  that  lung-tissue  entirely  deprived  of  air  by  com- 
pression yields  a  perfectly  dull  sound  on  percussion,  and  the 
conclusion,  therefore,  follows,  that  an  explanation  of  the  reso- 
nance must  be  sought  in  some  other  cause  than  mere  pulmonary 
consolidation. 

Viewing  the  above  facts  separately,  it  might  appear  that 
although  a  certain  degree  of  pulmonary  consolidation  leads  to 
partial  dulness  on  percussion,  and  complete  solidification  of  the 
lung  to  perfect  dulness,  yet  that  there  exists  a  stage  between 
these  two  extremes  in  which  the  percussion-sound,  instead  of 
being  dull,  becomes  abnormally  clear  and  resonant.  But  such 
an  hypothesis  is  utterly  repugnant  to  common  sense,  and  to  all 
that  is  known  respecting  the  emission  of  sound  by  a  body  under 
percussion,  and  close  investigation  at  the  bedside  of  the  patient, 
serves  thoroughly  to  establish  its  fallacy;  for  it  shows,  as  al- 
ready stated,  that  abnormal  resonance  does  not  always  occur  in 
connection  with  the  progress  of  pulmonary  consolidation,  and 
that  when  it  does  occur,  it  is  often  of  very  short  duration,  and 
18  met  with  under  every  variety  of  condition  in  regard  to  the 
presence  or  absence  of  respiration,  occurring  sometimes  when 

*  This  has  been  often  noted,  though  never  properly  explained.  See  a  paper 
by  Dr.  Hudson,  in  the  "Dublin  Journal,"  vol.  vii ;  a  papor  by  Dr.  Graves, 
in  the  same  journal ;  a  memoir  by  Dr.  Koger,  in  the  **  Archives  G^nerales 
do  Medcoine,''  vol.  xxix  ;  Dr.  Stokes,  »*  On  Diseases  of  the  Che.^t,"  p.  832; 
Dr.  Walshe,  loc.  cit.,  p.  76 ;  a  report  by  Dr.  Addison,  in  the  **  Guy's  Hospital 
Reports,"  vol.  iv,  1846 ;  a  paper  by  Dr.  Markham,  in  the  **  Edinb.  Monthly 
Journal,"  for  June,  1853;  and  another  in  the  same  journal  for  August,  1853. 

'-»  Skoda,  Hudson,  Walshe,  Davies,  and  many  observers  in  this  country, 
have  notod  this  fact ;  a  marked  example  of  it,  in  the  person  of  Thomna  Kin^- 
rose,  is  at  present  (May  22d,  1862J  under  my  care,  in  the  King's  Ward  of  St. 
George's  Hospital. 
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little  or  no  respiratory  murmur  is  audible,  and  at  others  wlieii 
the  rc?ipiration  is  loud,  harsh,  atid  holh)w» 

What,  then,  can  be  the  source  of  this  singular  phcfiomfnon  ? 
Several  bvpotheses  have  been  offered  in  explanation,  but  none 
of  them  afford  the  slightest  solution  of  tlie  mystery*  Some 
persons,'  who  have  observed  this  ahnnrmal  resonance  chiefly  in 
the  infra-clavicular  regions,  have  suggested  that  when  ihe  vesic- 
ular structure  of  the  loeg  is  compressed  or  .solidified,  its  sound- 
conducting  power  is  increased,  aufl  that  it  will  then  admit  of 
the  transmission  uf  the  sounds  elicited  by  percussion  fVom  the 
trachea  and  larcrer  broncJd,  just  as  though  thev  had  been  di- 
rectly  percussed.  But  the  fallacy  of  this  argument  is  obvious 
from  the  fact  that  the  abnormal  resonance  is  by  no  means  con- 
fined to  the  inner  portion  of  the  infra-clavicular  regions,  and  to 
the  vicinity  of  the  larger  bronchi,  and  is  not  more  marked  on 
the  left  side  than  on  the  right,  as,  from  the  greater  proxtmity 
of  the  trachea,  it  ought  to  be;  and  further,  that  when  complete 
solidification  has  occum^d,  this  reputed  sound-conducting  power 
cerises,  and  the  resonance  is  replaced  by  dtilness,^ 

Others,' who  have  met  with  this  resonance  in  the  lower  part  of 
tlie  chest,  have  endeavured  to  accouut  for  it  by  the  transmission 
through  solidified  lung  of  sound  excited  hy  the  act  of  percussion 
in  the  stomach  and  intestines.  But  although  in  T)r,  Addison's 
case,  and  in  certain  cases  reported  by  other  observers,  this  sug- 
gestion may  be  supposed  to  explain  the  phenomenon^  still,  its 
occasional  occurrence  in  other  instances  over  the  middle  portions 
of  the  lung,  whilst  a  stratum  of  perfectly  solidified  Iting,  emitting 
a  dull  sound  on  percussion,  lies  immediately  below  the  part  at 
which  the  resorjance  is  heard,  suflices  to  prove  that  the  pheuom- 
enon  will  not  admit  in  all  cases  of  such  an  explanation. 

Others,*  again,  have  expressed  their  belief  in  the  existence  of 
air  or  gaseous  exhalations  in  the  pleura  over  the  solidified  lung; 
and  in  some  rare  instances,  when  the  resonance  exists  in  the 


'  Dr,  C.  J.  B.  Willitttns  and  his  followers.  See  Mb  *'  Lectures  on  DUenses 
of  tb«*  Che#t," 

'  I  hiivc  nnvf*r  met  with  el  case  in  which  this  abnormal  rc*:onanee  was 
fnor»>  ^f  roni^ly  marker!  thuii  in  a  patient  iidmitted  under  my  care  into  tho 
Tork  Ward  of  St.  Gpori^L»'s  Hosspititl.  siiffiTintj  from  iiciite  piieiimunia  of  the 
up^iicr  lobe  of  the  left  luu^;^  Within  thirteen  days  tlic  ri^ht  iiifrfi-clHvicnlar 
rf»iri,.M  t,uj  f.,».^.<i  tlirou^h  a  ^nge  of  oxtriiordinary  Increuxed  rost^nHmo  intv> 
Of' I  ' n  \f'*tcu:Mi\vn,  and  from  tliat  n^iii n  i n io  the  norniiil  eoini i tion. 

At  the  refspinitiori,  which  wii.*  aceomjinniedrtt  Sr^t  hy  erepitii- 

tioitx,  b*H-^ine  ujurkedly  hollow  h\  character, and  gradually  rea!%?*uni<^<l  its  nor- 
OIbI  cbnnictrr.     Thi*  e^t  pec  torn  t  inn  was  very  cburneterij^tic  tbnuijLiliout. 
!.•  Dr   Hudson,  ^^DubUn  Journal,"  vrd.  vii ;  Dr,  Addison,  *'Guy>  Hospital 
!Tt^/'  vol.  iv,  184», 
lira,  Stokes.  Grave*^  aiul  Walthe, 
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upper  part  of  the  eUt'.st,  it  tiiay  be  diflScult  to  prove  that  the 
presence  of  air  may  yot  pussiblj  he  its  cause.  But  the  resdt 
of  careful  post-mortem  iiivestigatioa  is  greatly  against  tLe 
agency  of  such  a  cause,  and,  in  fhose  instances  in  which  lb« 
resonance  is  ohserved  only  at  i)ie  base,  or  about  the  mi*lille  t>f 
the  lungs,  the  phenomenon  cannot  be  so  explained,  unlei^d,  In- 
deed* it  be  supposed  that  the  air  is  confined  in  a  circuni^cnbed 
.sac,  formed  by  the  presence  of  ohl  adhesions  of  the  pleura — an 
hypothesis  ^vliich  is  at  variance  with  reasonable  expectation,  aiiJ 
is  often  contradicted  by  the  shifting  in  tlie  limits  of  the  reso- 
nance durin^^  life,  and  by  the  results  of  an  inspection  of  tlie 
parts  after  death. 

Otliers,  again,  as  Skoda  and  his  followers,  who  are  conscioua 
of  the  fallacy  of  attributing  to  perfectly  solidified  lung  an  in- 
creased sou ud- conducting  power,  and  who  are  also  aware  of  the 
extraordinary  resitnance  sometimes  observed  over  partially  con- 
densed lung,  have  jumped  to  the  conclusion  that  when  tlie  lungs 
are  partially  deprived  of  air,  they  invariably  yield  a  tympanitic 
percussion-sound,  and  that  hence  the  source  of  the  phenomenon.* 
But  this  doctrine  is  based  upon  two  erroneous  assumptions,  vix., 
that  *^ collapsed  lungs  give  a  distinctly'  tympanitic  sound"*  on 
percussion,  and  that  umler  ordinary  circumstances  there  exists 
sufficient  distension  of  the  lungs  to  interfere  with  and  diminish 
the  tympanitic  tone  of  their  resonance.     No  one  who  has  per- 
cussed lungs  wliich   are  thoroughly  collapsed,  will  admit   with 
Skoda  that  they  yield  a  tympanitic  resonance ;  and  although  it 
is  true,  aa  already  stated,  t!mt  extreme  distensicm  of  any  air- 
containing  cnvity  will  prevent  the  occurrence  of  vihration,  and 
thus  may  lead  almost  to  dulness  on  percussion,  as  may  be  seen 
in  certain   eases  of  pneumothorax,  and   may  be   tried  experi- 
mentally on  tensely  infiated  lungs,  or  on  a  tensely  inflated  sto- 
mach, still  it  cannot  he  contended  that  such  a  condition  exista, 
or  ciin  exist,  under  ordinary  circumstances  in  the  chest.      Re- 
peated experiments  have  convinced  me  that  perfectly  collapsed 
lungs  yield  a  dull  soun<l  on  percussion:  that  lungs  as  ordinarily 
met  willi  in  the  dead  subject,  or  inflated  to  about  one  quarter  of 
the  full  extent,  yield  a  clear,  hut  not  very  full-toned  resonance; 
that  inflated  to  one-half  or  twothirds  of  their  full  extent,  their 
rcsonrince  is  as  clear,  if  not  more  so  than  before,  and  is  decidedly 
more  full  toned  or  tympanitic;  and  that  it  is  not  until  they  are 
distended  to  their  fullest  extent,  and  the  whole  tissue  is  to  the 
utmost  on  the  stretch,  that  any  diminution  of  clearness  or  ful- 


'  Skmla,  *^0n  Aui^cuUiitioii/'  bv  Dr.  Miirkhani,  pp.  13  and  18- 
"^  Skuda,  loc.  fit.,  p.  19. 
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uess  18  pereeivetl.  Further,  tlie  consideration  of  certfim  phe- 
tiomenn  connected  with  respiration  establishes  the  snrne  fjicts* 
After  deep  inspiration,  the  chest  yields  a  clearer  and  fuller  note 
on  percussion  than  it  does  after  a  forcible  expiration  when  the 
lungs  are  in  ^reat  measure  emptied  of  arr;  certain  it  is,  more- 
over, that  in  most  cases  of  ptu-tial  tubercnlar  consolidation,  when 
the  lung  is  in  great  measure  deprived  of  air,  the  percustiion-scmnd 
is  usually  duller  than  natural;  and  further,  that  it  U  so  during 
recovery  from  pneumonia,  when  the  lung  is  still  only  partially 
expanded.  Indeed,  over  a  lung  which  has  been  perfectly  solidi- 
fied by  pneumonisi,  the  percussion-note  does  notre^^ain  its  normal 
clearness  and  t\dness  until  free  respiration  is  again  established. 
As,  then,  in  all  these  instances  in  ivhich  the  lung-tissue  is  more 
or  less  solidified,  and  contains  less  than  its  normal  amount  of  air, 
the  percussion-note  is  duller  than  natural;  as  the  same  fact  is 
observed  as  a  result  of  diminishing  the  in6atioD  of  the  hmg;  and 
as  extensive  tubercular  deposit  often  occurs,  and  many  cases  of 
pneutuonia  run  their  course  even  to  the  production  of  complete 
hepatization  without  the  occurrence  of  abnormally  increased  res- 
onance, it  is  manifest  that  mere  deprivation  of  air,  whether  to  a 
small  or  to  a* large  extent,  will  not  raise  the  clearness  of  the  per- 
CDssioQ-note. 

To  what,  then,  is  attributable  the  increased  resonance  which 
SOBTjetimes,  though  rarely,  occurs  over  condensed  lung?  From 
a  careful  consideration  of  the  various  circumstances  under  which 
thiij  singular  phenomenon  is  met  with,  I  have  been  led  to  believe 
that  it  arises  from  the  presence  of  air  pent  up  in  a  portion  of 
the  lung,  in  the  immediate  vicinity  of  consolidated  tissue—a 
condition  which  prevents  the  diffusion  of  the  vibrations  excited 
by  percussion,  and  leads  to  the  concentration  and  intensification 
of  the  resonance.  Nothing  can  be  more  certain  than  that  in 
my  cases  of  pneumonia,  especially  when  accompanied  by  some 
loiuit  of  capillary  bronchitis,  the  gorged  and  distended  con- 
dition of  the  capillary  vessels,  and  the  effusion  existing  tn  the 
terminal  bronchi,  block  up  the  passage  by  which  the  air  would 
otherwise  escape  from  the  air-cells,  and  thus  retain  it  in  them 
in  a  state  of  greater  or  less  elastic  tension.  The  post-mortem 
examination  of  persons  who  have  died  of  pneumonia  shows  this 
to  be  a  condition  of  very  frequent  occurrence.  The  lung  cannot 
be  compressed  by  any  moderate  degree  of  force;  little  or  no  air 
can  be  squeezed  out  of  it;  but  no  sooner  is  its  tissue  cut  by  the 
Ipel,  than  there  issues  forth  a  sauious  frothy  fluid,  or,  in  other 
)rds,  a  fluid  largely  mixed  with  air.  The  portions  of  lung  in 
which  this  condition  exists,  are  those  immediately  above  the  point 
to  wliich  hepatization  has  extended,  and  below  that  to  which  the 


74  PERCUSSION. 

air  has  free  access.     They  are  those,  in  short.  Where  crepitation 
or  fine  bubbling  sounds  occur,  and  are  precisely  those  over  which 
this  clear-toned  resonance  is  met  with.     On  several  occasions  I 
have  traced  this  resonance  shifting  its  position  higher  and  higher 
in  the  chest,  as  the  inflammation  has  spread  upwards,  whilst  at 
the  same  time  dulness  on  percussion  has  also  extended  upwards, 
and  has  occupied  the  parts  immediately  below  it,  which  previ- 
ously had  been  the  seat  of  this  peculiarly  clear  resonance.    In 
instances  of  tubercular  deposit,  the  conditions  essential  to  the 
retention  of  air  in  the  lung-tissue  are  of  less  frequent  occurrence, 
and  abnormal  resonance  over  condensed  tubercular  lung  is  met 
with  less  frequently;  but  it  does  occur  in  certain  instances;*  and 
it  is  easy  to  conceive  how  some  of  the  smaller  bronchi  may  be- 
come occluded  either  by  tenacious  secretion  or  by  the  pressure 
of  tuberculous  matter;  and  that  the  obstruction  thus  created 
may,  for  a  time  at  least,  prevent  the  escape  of  the  air  from  that 
portion  of  the  lungs  to  which  these  bronchi  lead.    And,  so  again, 
in  pleurisy,  with  an  abundant  secretion  into  the  pleura.     Any- 
thing, in  short,  which  serves  to  occlude  or  obstruct  a  bronchos, 
whilst,  as  yet,  the  lung  beyond  the  point  of  obstruction  remains 
even  partially  distended  with  air,  will  tend  to  produce  this  ab- 
normal resonance.    It  matters  not  whether  the  obstructing  cause 
be  an  effusion  into  the  terminal  bronchi,  as  in  certain  cases  of 
pneumonia,  or  whether  it  be  a  deposit  of  tubercle,  cancer,  or 
other  matter,  either  in  or  around  the  bronchial  tubes,  or  the 
pressure  of  any  tumor  from  without,  or  the  pressure  against  the 
bronchi  leading  to  the  permeable  portion  of  the  lung,  of  lung-tis- 
sue already  solidified — in  all  cases,  if  air  is  pent  up  beyond  the 
cause  of  obstruction,  and  the  adjacent  tissue  is  somewhat  con- 
densed, the  result  is,  the  production  of  a  peculiar  resonance  on 
percussion.    If,  as  in  most  cases  of  pneumonia,  the  mischief  com- 
mences in  the  air-vesicles,  so  that  the  air  is  expelled  and  re- 
placed by  solid  matter  before  the  bronchi  become  obstructed, 
dulness  on  percussion  accompanies  the  progress  of  the  disease 
from  first  to  la^t ;  whereas,  if  the  mischief  implicates  the  smaller 
bronchi,  and  the  air-passages  become  obstructed,  whilst,  as  yet, 
the  pulmonary  cells  beyond  are  more  or  less  distended  with  air, 
then  that  condition  results  which  is  conducive  to  abnormally  clear 
though  shallow  resonance  on  percussion.     Each  lobule,  in  fact, 
is  converted  into  a  multilocular  air-distended  cavity.     The  same 
holds  good  in  regard  to  tubercular  or  other  deposit  as  to  pnea- 

*  Tlios<»  ^ontlemen  who  were  notinc:  my  cases  in  St.  (Teorge's  Hospital,  in 
May,  18')7,  will  remember  how  remarkably  this  was  illustrated  by  the  case 
of  Mary  AVills,  who  was  admitted  into  Holland  Ward  on  the  6th  of  that 
month/  See  "Hospital  Case-book,"  xx,  «' Women." 
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inonic  exudation ;  but  as  the  deposition  of  tubercle  usually  takes 
place  more  slowly  than  pneumonic  exudation,  and  less  frequently 
leads  to  obstruction  of  the  bronchi  with  retention  of  air  in  the 
pulmonary  cells  beyond  the  seat  of  obstruction,  it  happens  that 
the  peculiar  resonance  in  question  is  seldom  so  well  marked  in 
the  former  as  in  the  latter  disease.  In  pleurisy,  if  the  effusion 
into  the  pleural  cavity  be  copious,  and  the  apex  of  the  lung  be 
adherent  to  the  anterior  walls  of  the  chest,  it  often  happens  that 
pressure  enough  is  exerted  to  obstruct  some  of  the  bronchi  lead- 
ing to  the  pervious  portion  of  the  lung,  and  thus  to  produce  the 
condition  essential  to  the  abnormal  resonance. 

The  accuracy  of  my  conclusions  may  be  tested  by  the  follow- 
ing experiments,  which  prove  that  this  peculiar  abnormal  reso- 
nance is  not  due  to  the  sound  from  the  trachea  or  larger  bronchi 
transmitted  through  solidified  lung,  nor,  as  Skoda  asserts,  to 
mere  diminution  in  the  quantity  of  air  and  to  the  lung-tissue 
being  less  distended  in  consequence,  but  is  rather  referable  to 
the  presence  of  pent-up  air  having  behind  it  lung-tissue  more  or 
less  solidified,  which  prevents  the  diffusion  of  the  sonorous  vi- 
bration?*. 

1st.  Take  three  healthy  sheep's  lungs.  Let  one  remain  in  a 
collapsed  condition;*  inflate  the  second  to  about  one-half  of  its 
full  extent,  and  tie  the  bronchus  so  as  to  prevent  the  escape  of 
air;  inflate  the  third  lung  thoroughly,  distending  it  to  its  fullest 
extent,  and  retain  it  in  its  distended  condition  by  a  ligature  on 
the  bronchus.  Then  on  percussing  each  of  them  by  means  of  a 
pleximeter  and  percussion  hammer,  it  will  be  found  that  the  first 
yields  a  short,  dull  sound,  the  second  a  clear  and  full  sound,  the 
third  a  sound  which  varies  according  to  the  precise  amount  of 
pulmonary  distension,  but  which  is  usually  less  clear  and  far 
less  full  than  the  sound  yielded  by  the  second.  If  the  disten- 
sion be  extreme,  the  sound  will  be  still  less  clear,  and  will  ap- 
proach to  dulness. 

2dly.  Let  a  lung  previously  inflated  with  air  be  injected 
through  the  bronchus,^  and  let  it  be  injected  to  about  one-half 

*  I  have  found  that  luns^s  supposed  to  be  collapsed  vary  immensely  in  the 
amount  of  air  they  contain  (retained,  doubtless,  by  viscid  secrotion  in  the 
bronchi),  and  consequently  in  the  sound  they  yield  on  percussion.  It  is  dif- 
ficult to  obtain,  even  from  the  slaughter-house,  lunijs  which  are  thoroughly 
coUap«;ed :  but  it  is  necessary  to  do  so,  if  the  experiment  is  to  be  regarded  as 
of  any  value. 

*  Thwe  experiments  are  best  performed  with  sheep's  lungs,  fresh  from  the 
glau^hter-house.  The  lungs  should  be  inflated  through  an  injection-tube, 
fastened  tightly  into  the  tnich«»a  by  means  of  ligatures,  and  the  injection 
fth'tuld  not  be  commenced  until  the  lung  is  inflated  to  at  least  one-half  its 
full  extent.  Size,  mixed  with  a  certain  portion  of  glue,  and  colored  with 
Termilion,  answers  well  as  an  injecting  fluid. 
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of  its  full  extent.  When  the  injection  has  set  or  become  solid, 
percuss  the  lung  and  compare  the  sound  produced  with  that 
elicited  by  percussion  of  the  collapsed  lung  and  of  the  partially 
inflated  lungs  used  in  the  last  experiment.  It  will  then  be  found 
that  if  those  parts  only  are  percussed  in  which  the  superficial 
portions  of  the  pulmonary  tissue  remain  distended  with  air,  a 
remarkably  clear  and  shallow  sound  will  be  emitted,  correspond- 
ing to  what  is  termed  amphoric  resonance,  having  in  some  in- 
stances more  or  less  of  a  metallic,  ringing  character.  The  res- 
onance is  clearer  and  at  the  same  time  shallower  than  that 
yielded  by  any  of  the  uninjected  lungs.  Percussion  over  those 
portions  of  the  lung  which  lie  superficially  and  contain  no  air 
elicits  dulness  more  or  less  complete,  according  to  the  depth  at 
which  the  air  lies  beneath. 

3dly.  Percuss  an  inflamed  lung  the  lower  part  of  which  has 
undergone  pneumonic  hepatization.     Over  the  perfectly  hepa- 
tized  portions  complete  dulness  will  be  elicited  by  percussion, 
over  those  parts  at  which  inflammation  is  commencing  the  peir- 
cussion-note  will  not  be  materially  altered,  whilst  over  tho^« 
portions  which,  though  still  highly  crepitant  under  the  finge-w, 
are  in  a  far-advanced  stage  of  inflammation,  the  percussion-souKr^d 
will  vary  according  as  the  air-cells  or  the  terminal  bronchi  aL*~j)- 
pear  to  be  principally  and  primarily  affected,  the  sound  bei"mng 
more  or  less  dull  according  as  the  air-cells  are  filled  to  a  grealfcer 
or  less  extent  with  solid  material,  and  more  or  less  clear  kz^ut 
shallow-toned  according  as  the  smaller  bronchi  are  obstruct^^d, 
and  the  superficial  air-cells  still  remain  distended  with  air.     T  liis 
may  be  tested  by  the  spumous,  frothy  character  of  the  fl-mJiid 
which  escapes  when  the  lung-tissue  is  cut,  and  by  the  existeac^ce 
or  non-existence  of  a  granular  appearance  when  the  lung-tiss  ti© 
is  torn.     These  facts,  though  not  as  yet  recognized  or  poin'fceA 
out  by  authors,  I  have  verified  repeatedly  in  the  dead-hous^   ^^ 
St.  George's  Hospital. 
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CHAPTER    VL 

AUSCULTATtON' — ITS  THEORY  AND  I'RACTirE;  TIIKORY  OF  TnK  8TETH- 
OSCOPK;  ADVICE  RKSPECTING  THE  FORM  OF  INSTHirMENT  TO  BE 
EMPLOYED;  CAUTIO.N  TO  BE  DB8EltVEI»  INTUE  PERFORMANCE  OF 
**IMMEUlATr/*  AND  '\MEDIATE"  At^SrULTATlON ;  MODE  OF  CON- 
mJCTl.NG    AN    EXAMINATION    OF   THE    C1IE8T. 

TiTE  act  of  respiration  in  a  hcaltliy  cliest  is  accompflnierl  by 
*otindg  which  are  occasioned  hy  the  action  of  the  lungs  anil  heart, 
and  which  in  disease  undergo  nuulifications  correi?ponding  to  the 
ihyiiicJil  alterations  produced  in  the  itUra-thoracio  orgaus.  These 
iounds,  together  with  those  produced  hy  the  voice  and  by  the 
^ct  of  coughing,  are  audible  on  tlie  external  surface  of  the 
sbest;  and  the  science  of  auHcuUalion  consists  in  recognizing 
iieir  chjiraeter  and  their  various  ahnurnial  modifications,  and  in 
tracing  each  to  its  corresponding  physical  cause. 

Auscultation,  like  percu&sion,  may  be  ''  iinniediate  "  or  **  trie- 

diate/'     It  is  ^Mmmediate '*  when  the  ear  is  itself  applied  in 

contact  with  the  chest- walls,  either  bare  or  only  thirdy  covered, 

'  when,  therefore^  the  sonorous  vibrations  arc  conveyed  di- 

;Iy  from  the  che^t  to  the  ear;   *' mediate  "  w  lien  an  instru- 

Uieat  is  interposed  between  the  cliest  and  the  ear,  and  frjrnii*  a 

conducting  medium  between  the  one  and  the  otlien    Both  these 

Methods  of  examination  have  their  advantages  and  disadvan- 

^ges»  and  each  is  deserving  of  attentive  study.     The  former  is 

•U^nded  with  the  least  fuss  and  parade,  and  is  therefore  useful 

*^  the  case  of  timid  persons  or  of  children  wlio  are  frightened 

'y  the  application  of  a  stethoscope  ;^  it  can  be  employed  at  all 

^mea,  even  when  no  instrument  is  at  hand ;  it  causes  no  pain  or 

'^easiness  to  the  patient;  it  is  the  most  convenient  methoii  of 

^ploring  the  posterior  parts  of  the  chest  in  cases  not  requh'ing 

^Uch  nicety  of  examinjitirm,  and  in   some  instances  it  affords 

^*^  means  uf  determining  the  cliaracter  of  sounds  which,  heard 

^ though  the  cylinder,  are  indistinct  and  indefinite.     The  latter, 

^^  tlie  other  hand,  enables  us  to  examine  the  axilla  and  other 

^IZions  where  the  ear  cannot  be  placed  in  ch>se  apposition  to 

'*^<?  chest-walls;  and  it  provides  us  with   the  meatis  of  isohiting 

^^y  particular  spot,  and  thus  of  tracing  each  sound  to  its  exact 

*  An  tnittritment  »o  nniiied  by  Lnennec.     The  term  is  derived  from  rTwdoct 
^'^^chci^  and^  vKwiruf,  to  examine. 
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position  within  the  thorax.  In  short,  every  auscultator  should 
be  trained  to  both  methods  of  examination,  and  in  cases  in 
which  both  can  be  employed  it  matters  little  which  is  had  re- 
course to.  It  often  happens  that  both  may  be  employed  ad- 
vantageously, the  one  to  examine  the  axillary  and  other  regions 
which  only  admit  of  examination  by  the  stethoscope,  the  other 
to  explore  the  inferior  lateral  regions  and  the  whole  of  the  pos- 
terior surface  of  the  chest.  But  there  are  so  many  occasions 
on  which,  it  would  be  inconvenient,  disagreeable,  or  even  indeli- 
cate to  apply  the  ear  directly  to  the  chest,  that  every  one  should 
take  especial  care  to  familiarize  himself  with  the  use  of  the 
stethoscope. 

An  endless  variety  of  forms  and  of  materials  have  been  em- 
ployed in  the  construction  of  stethoscopes,  some  with  a  view  to 
a  fancied  superiority  of  principle,  but  many  more  out  of  a  re- 
gard to  elegance  of  shape,  convenience,  and  portability.  They 
have  been  made  solid  and  hollow,  rigid,  and  flexible — of  wood, 
bone,  gutta  percha,  and  other  substances,  and  each  form  and 
each  material  has  in  turn  found  eager  advocates.  The  truth, 
however,  appears  to  be  that  a  light-textured  vibratile  wood,  or 
else  gutta  percha  or  vulcanite,  is  the  best  material  for  a  stetho- 
scope, and  that  a  rigid  stethoscope  is  the  best  kind  of  instru- 
ment for  ordinary  occasions.  The  only  point  to  be  decided, 
therefore,  is  the  form  of  instrument  to  be  employed. 

A  solid  cylinder  was  thought  by  Laonnec  to  be  the  form  best 
adapted  for  the  transmission  of  the  chest-sounds;  and  Dr. 
Hughes,  in  furtherance  of  Luennec's  opinion,  thinks  it  "  quite 
evident  that  it  is  by  the  solid  walls  of  the  stethoscope  that  the 
sound  is  in  all  cases  principally,  and  in  many  cases  entirely  con- 
ducted.**^ On  the  other  hand,  Dr.  Williams  and  most  other 
writers  attach  great  importance  to  the  column  of  air  contained 
in  the  interior  of  the  hollow  stethoscope,  and  recommend  the 
employment  of  that  form  of  instrument  on  acoustic  principles 
quite  irrespectively  of  its  convenience  and  portability.  The  re- 
sult of  my  own  experience  is  in  accordance  with  the  latter 
opinion.  Not  only  in  the  one  instance  does  a  solid  piece  of 
wood  form  the  only  medium  of  communication  between  the 
chest  and  the  ear,  whilst  in  the  other  a  column  of  air  serves 
conjointly  with  the  wood  as  a  medium  for  the  transmission  of 
vibrations;  but  the  hollowing  of  the  stethoscope  undoubtedly 
renders  the  stethoscope  more  vibratile,  and  therefore  more  apt 
to  receive  and  propagate  the  sonorous  vibrations. 

>  Dr.  Hughes,  "On  Auscultation,"  p.  80. 


It  is  coTlimoiily  supposed  that  tlie  coliimfi  of  air  contained  in 

e   interior  of  the  hollow  8tethi>scopo  is  set  in  motion  by  tlje  vi- 

ation  of  the  chest*walls ;  and  Dr.  Williams  and  many  other 

riters  have  endeavored  to  point  out  the  precise  form  of  tube  and 

nical  excavation  which  is  best  fitted  to  collect  and  concentrate 

»e  sonoroui*  vibrations  and  convey  tljeni  uniinpaired  to  the  car. 

"  e  opinion,  however,  wliich  fi*nns  the  bsnsiy  of  these  calcidations 

s   always  appeared  to  nie  erroneous ;  and  some  ingenious  ex- 

ri menus,  devised  by  my  friend  Dr.  Davies/  aflbrd  demonstra- 

tiro    proof  that  the  vibrations^  transmitted  throughout  the  snb- 

Hee  of  the  wood  which  forms  the  vfulh  of  the  cylinder  produce 

gt^eater  effect  in  excilin^ij  the  air  contained  within  it  than  do 

e    vibrations  of  that  portion  of  the  cliest-w alls  which  h  coverctl 

jj*     the  hollow  end  of  the  instrument.     Thus  the  conchision  is 

't'ocd  upon  us  that  although  a  hollow  stethoscope  forms  the 

«t  conductor  of  the  cljest-sound^,  the  precise  form  of  tlie  cavity 

tlje  pectoral  extremity  is  immaterisiL 

The  essential  points  in  the  construction  of  4i  stethoscope  are, 

ir^  tly,  that  the  end  applied  to  the  chest  he  not  so  ihin  and  shtirp 

*  iLo  cause  pain  to  the  patient,  nor  so  large  as  to  render  it  dif- 
*^^lt  or  impossible  to  apply  it  evenly  and  uniformly  to  the  sur- 
i^^  of  the  cliest-walls  in  a  moderately  thin  persoti,  and  not  so 
^iri  a8  to  break  eaisily.  Secondly,  that  the  ear-piece  be  large 
fiotigh  to  cover  the  whole  ear,  and  of  a  shape  to  fit  and  close 

■ ^a  circumstance  of  great  importance  as  tending  to  prevent 

^^  dispersion  of  the  vibrations. 

*  3^or  general  use  I  would  recommend  a  stethoscope  made  of 
)K>tne  light  vibratilc  wood  such  a8  cedar  or  cherry,  havlrjg  a  shaft 
froDi  six  to  eiglit  inches  in  length,  with  a  clear,  polislied  i|uarter- 
inelj  e<?utral  canal,  an  ear-piece  two  and  a  half  inches  in  diameter,, 
siigbily  and  but  very  slightly  hollowed,*  and  a  thoracic  ex- 
tfeiniiy  from  one  inch  to  an  inch  and  a  quarter  in  diameter,  hal- 
iowed  in  a  conical  form,  and  having  a  broad,  well-rminded  rim, 
Sucli  an  instrument,  made  of  a  single  piece  of  wood,  or  with  the 
ear-piece  made  to  screw,  or  else  slip  on  to  the  shaft,  is  in  many 
^^*pecl8  superior  to  most  of  the  stethoscopes  to  be  met  with  in 
'"le  shops.  Practically,  however,  far  more  depends  on  the  skill 
*** J  attention  of  the  examiner  than  on  the  form  of  the  instru- 
'^^tii,  and  therefore  when  a  welhmade  stethoscope  has  been  se- 
'*^*^d,  and  an  ear-piece  chosen  which  fits  the  ear  comfortably, 


[  Ihrif^y  Imc   eit.,  ]*\k  203,  20*. 

*  For  most  perjtons  the  ^«r-pi<.*eo  slimild  be  madi?  only  sUghtlv  c?oncave  ; 
^'  »hould  the  tragu,*  and  antitrnt^iis  bo  umi?imlly  promiueat,  it  must  be 
oud<?  cont'Hve  in  a  pro|M>rtioiiatcj  (Jt^^ree. 
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the  student  should  keep  to  that  one,  and  familiarize  himself  with 
its  use. 

Another  form  of  stethoscope,  which  is  sometimes  had  recourse 
to  for  the  purpose  of  exploring  the  axilla  and  the  lower  lateral 
and  dorsal  regions,  when  the  patient  cannot  be  readily  moved,  is 
that  known  as  a  "flexible  stethoscope/*  It  is  usually  made 
about  two  feet  in  length,  and  is  constructed  of  wire  twisted  into 
the  form  of  a  hollow  cylinder,  and  covered  with  silk  or  worsted 
thread.  There  are  few  cases,  however,  in  which  its  assistance 
is  really  needed,  and  as  it  conveys  sound  less  readily  than  a 
wooden  instrument,  it  is  seldom  employed  in  practice. 

A  double  or  binaural  stethoscope  has  been  invented  by  Dn 
Lea  red,  and  adopted  by  Dr.  Camman,  of  New  York.  It  consists 
of  two  tubes — one  for  each  ear — the  thoracic  ends  of  which  fit 
into  a  hollow  cylinder  or  cup,  which  is  applied  to  the  surface  of 
the  chest.  It  thus  enables  us  to  auscultate  a  particular  portion 
of  the  chest  with  both  ears  at  the  same  moment;  and  as  all 
sounds  are  stronger  when  heard  by  both  ears  than  when  heard 
by  one  ear  only,  it  is  contended  that  the  delicate  sounds  which 
accompany  the  early  stage  of  phthisis  are  discoverable  by  this 
instrument  more  readily  than  by  the  ordinary  wooden  one. 
Unquestionably  the  sounds  are  heard  louder  than  through  the 
ordinary  wooden  instrument;  but  they  are  confused  by  other 
sounds,  which  result  from  the  use  of  the  instrument,  and  which 
it  requires  considerable  education  to  distinguish  from  morbid 
chest-sounds.  On  this  account,  therefore,  and  also,  on  the 
ground  that  the  instrument  is  more  formidable  in  appearance 
than  the  ordinary  wooden  stethoscope,  and  is  less  portable,  and 
otherwise  less  convenient,  it  is  rarely  employed  by  the  practical 
physician. 

Another  form  of  binaural  stethoscope  has  been  invented  by 
Dr.  Scott  Alison,  and  has  been  styled  by  him  the  "  differential 
stethoscope."  Like  Dr.  Leared's  instrument,  it  consists  of  two 
tubes,  one  for  each  ear,  but,  unlike  that  instrument,  each  tube 
has  a  separate  cylinder  or  cup,  which  admits  of  being  applied 
to  any  part  of  the  chest.  Thus,  whilst  Dr.  Leared*s  stethoscope 
enables  us  to  hear  the  sounds  emanating  from  any  given  portion 
of  the  chest  with  both  ears  simultaneously.  Dr.  Alison's  in- 
strument enables  us  to  listen  to  the  sounds  emanating  from  two 
different  parts  of  the  chest  at  the  same  moment,  and  with  great 
readiness  and  accuracy  to  compare  the  sounds  at  any  spot  on 
the  two  sides  of  the  chest  by  a  series  of  consecutive  observations. 
Both  these  points  are  very  important.  It  is  no  small  advantage 
to  be  able  to  examine  two  portions  of  the  chest  without  shifting 
our  position,  or  the  position  of  our  patient,  or  making  any  move- 
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ttient  of  the  head;  for  these  are  precisely  the  circumstances 
'^hich  are  most  favorable  for  the  detection  of  the  slightest  dif- 
ference in  the  sounds  on  the  two  sides  of  the  chest.     Therefore, 
^f  this  alone  were  attainable  by  the  aid  of  Dr.  Alison's  instru- 
ment, it  should  be  in  the  hands  of  every  auscultator;  but  expe- 
rience proves  that  it  possesses  other  powers,  which  render  it  in- 
dispensable to  every  practitioner.     Not  only  does  it  enable  us  to 
listen  at  one  and  the  same  moment  to  sounds  emanating  from 
two  different  parts  of  the  chest,  but  it  infallibly  determines  upon 
which  side  of  the  chest  the  sounds  are  loudest  and  most  intense, 
for,  strange  as  it  may  appear,  it  is  nevertheless  the  fact,  that 
when  sound  is  conveyed  to   both  ears  simultaneously,  but  is 
louder,  however  slightly,  on  one  side  than  on  the  other,  the 
weaker  sound  is  eclipsed  or  nullified,  so  that  sound  is  heard  on 
the    stronger  side,  whereas  little  or  no  sound  is  audible  on  the 
weaker  side.     In  the  early  stage  of  phthisis,  when  disease  is 
often  confined  to  one  side,  and  occasions  a  slight  difference  only 
in  the  force  and  character  of  the  respiratory  sounds  on  the  two 
sides,  the  value  of  this  differential  stethoscope  is  self-evident. 

Cut  whilst  its  value  as  an  occasional  aid  to  diagnosis  is  ad- 
ttiitted,  it  must  not  be  regarded  as  a  substitute  for  the  ordinary 
'Wooden  stethoscope.  It  is  just  as  formidable  in  appearance,  and 
lu  other  respects  as  inconvenient  in  practice,  as  Dr.  Leared's 
double  stethoscope,  and  it  requires  to  be  handled  with  extreme 
iiicety.  The  extremities  of  the  tubes  must  be  fitted  closely  and 
f^lually  into  each  ear,  the  other  extremities  applied  to  the  chest 
^^  a  similar  manner,  and  the  elastic  portions  of  the  tubes  kept 
equally  straight.  If  these  points  are  not  strictly  attended  to, 
Q^fferences  of  sound  will  be  necessarily  engendered.  Further, 
It  has  a  disadvantage  which  is  fatal  to  its  use  by  many  practi- 
tioners, viz.,  that  the  sense  of  hearing  in  the  two  ears  of  the 
^^scultator  must  be  of  tolerably  equal  acuteness. 

Another  form  of  instrument,  introduced  by  Dr.  Scott  Alison, 
^^d  termed  by  him  a  "  hydrophone,"*  deserves  a  passing  notice. 
^^  consists  of  a  flat  India-rubber  bag,  about  three  times  the  size 
^nd  of  the  same  thickness  as  a  watch,  partially  filled  with  water, 
^^d  it  is  used  as  a  medium  between  the  ear  and  the  chest- walls, 
^^hen  the  patient  is  very  thin,  and  the  intercostal  spaces  are 
^^cply  sunk,  so  that  the  surface  of  the  chest  is  irregular,  and 
Jhe  application  of  the  ear  or  of  the  stethoscope  is  difficult,  the 
hydrophone  greatly  facilitates  auscultation.  It  fills  up  the  de- 
pressions on  the  surface  of  the  chest,  and  closes  "the  external 
c^f  of  the  auscultator,  and  thus  enables  him  to  hear  sounds 

*  From  b^mfij  water,  and  ^v»,  voice. 
♦  6 
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issuing  from  the  chest  which  would  otherwise  be  inaudible.  But 
it  3omewhat  deadens  the  sounds  as  heard  through  an  ordinary 
wooden  stethoscope,  and  it  does  not,  any  more  than  immediate 
auscultation,  enable  the  auscultator  to  isolate  any  particular 
part  of  the  chest,  nor  to  examine  the  axilla  or  other  parts  where 
the  ear  cannot  be  placed  in  close  approximation  to  the  chest- 
walls,  so  that  practically  its  use  is  restricted  to  those  cases  in 
which  the  chest  is  too  thin  and  the  surface  too  uneven  to  admit 
of  being  examined  by  the  ordinary  wooden  stethoscope.  In 
such  cases,  and  especially  as  an  aid  to  the  flexible  stethoscope^ 
it  is  of  some  value. 

In  the  performance  of  auscultation,  just  as  of  percussion,  cer- 
tain precautions  are  necessary  to  insure  accurate  results.     The 
chest  should  be  uncovered,  or,  if  exposure  be  inadmissible,  the 
covering  should  be  as  thin  as  possible,  so  as  not  to  offer  any 
material  obstruction  to  the  transmission  of  sound,  and  of  a  soft 
yielding  nature,  so  as  not  to  occasion  any  friction  or  rustling 
which  may  interfere  with  or  overpower  the  sounds  from  within 
the  chest.     A  calico  chemise  or  nightgown,  a  soft  towel,  or  an 
old  napkin  smoothly  spread  over  the  surface,  answers  the  pur- 
pose perfectly  well.     The  position  of  the  patient  should,  if  pos- 
sible, be  regulated  in  the  manner  pointed  out  in  the  chapter  on 
^'  Percussion,*'^  and,  for  the  reasons  already  insisted  on,  great 
•care  should  be  taken  to  subject  each  corresponding  portion  on 
the  two  sides  of  the  chest  to  a  precisely  similar  examination. 
The  posture  of  the  examiner  should  be  easy  and  unconstrained; 
and  with  tlie  view  of  avoiding  the  necessity  of  assuming  incon- 
venient positions,  the  physician  should  be  able  to  employ  both 
ears,  and  should  practise  both  ears  accordingly.     The  examina- 
tion should  be  conducted  in  a  quiet  room,  and  all  friction  be- 
tween the  stethoscope  and  the  clothes  should  be  strictly  avoided. 
Care,  too,  must  be  taken  not  to  place  the  stethoscope  over  stiff 
hair  on  the  surface ;  for  the  intervention  of  hair  between  the 
chest  and  the  instrument  may  occasion  a  fine  crepitating  sound, 
greatly  resembling  the  crepitation  of  pneumonia,  and  thus  may 
give  rise  to  misconception.     So  again,  if  immediate  auscultation 
is  had  recourse  to,  the  hair  should  be  put  aside  from  around  the 
ear  in  contact  with  the  chest ;  for  if  any  portion  intervenes  be- 
tween the  ear  and  the  chest,  a  noise  is  apt  to  be  produced  which 
may  be  readily  confounded  with  certain  morbid  sounds  emanat- 
ing from  the  lungs. 

But  certain  further  precautions  are  specially  applicable  to  the 
use  of  the  stethoscope.    The  slightest  interval  between  any  por- 

»  See  p.  66. 
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.lion  of  the  thoracic  end  of  the  instrument  and  the  surface  to 
iftViieh  it  is  applied  prevents  the  free  transmi.ssion  of  the  chest- 
Boiuiils  to  the  ear,  and  it  h  therefore  necessary  to  hohl  the  in- 
strument at  right  angles  to  tlie  .surface,  so  tli^t  every  part  of  its 
extremity  may  be  kept  closely  ajid  eveidy  in  contact  with  the 
parietes.     If  the  patient  be  so  thin  as  to  render  it  hii possible 
for  the  whole  circumference  of  the  extremity  of  the  stethoscope 
to  he  placed  in  close  contnct  ivitli  the  chest,  a  pad  of  soft  linen, 
or  a    piece   of   India-rubber,  or  tlie   hydrophone,   nmy  be   em- 
ployed to  fill  up  the  depressions  between  the  ribs,  and  so  to  pro- 
fluce    an  even  surface  for  its  application  ;  or,  if  this  proceeding 
be  not  adopted,  the  instrument  must  be  discarded,  and  the  hy- 
tirophone,  or  else  *' immediate"  auscultation,  Imd  recourse  to. 
Apiin,  the  character  of  the  Sounds  is  altered,  and  their  trans- 
mission is  interfered  with,  if  the  ear  be  not  applied  to  the  steth- 
oscope with  a  sufficient  deforce  of  pressure  :  whilst,  on  the  other 
hanrl,  it  is  obvious  that  forcible  pressure  on  a  thin  and  tender 
chest  cannot  fail  to  occasion  pain,  and  in  some  measure  to  in- 
terfere with  the  respiratory  movements.     Hence  the  instrument 
should  be  applied  firmly,  yet  not  hravily  or  forcibly.     In  stout 
persons,  however,  it  is  necessary  to  exert  more  than  usual  pres- 
sure, in  order  to  contprrss  the  loose  adipose  tissue  and  thus  in* 
cream?  its  conducting  power;  and,  if  any  cedema  of  the  surface 
exists,  an  amount  of  pressure  must  be  employed  sufhcient  to 
w^ne(?ze  out  all  the  serum  contained  in  the  cellular  tissue  im- 
me»\iately  beneath   the  stethoscope.      For,  not  only  is  serum  a 
Wl  conductor  of  sound,  but,  by  its  escape  from  tlie  cells  under 
ptessure,  it  may  give  rise  to  a  fine  buhblintT;,  or  to  a  creaking 
Tjobeof  a  jerking  character,  the  former  of  which,  except  by  its 
<i'^ntirjattnce  when  the  patient  holds  his  breath,  and  by  it^  dis- 
appearance  after  continued  steady  pressure  with  the  stethoscope, 
IS  Kcjircely  distinguishable  from  pneumonic  crepitation,  and  the 
wltor  from  certain  forms  of  pleuritic  friction.     The  same  holds 
g^^^'i  in  II  modified  <legree  when  tlie  chest-walls  arc  emphysema- 
^•^^s,  M  from  a  broken  rib. 

Beyond  all  this,  it  is  in  the  highest  degree  necessary  to  ac- 
'l^'re  the  power  of  giving  the  undivided  attention  to  the  sounds 
^"inrntiag  from  the  chest^ — a  powt^r  only  to  be  obtained  by 
'^^ult;  and  it  is  equally  essential  to  practltfe  the  mechanical  ap- 
pliejtiioij  of  the  stethoscope;  to  learn  how  to  place  it  evenly  on 
^'^f  cliegt ;  to  hold  it  there  firmly  ;  to  ascertain  by  means  of  the 
Q^g^n*  whether  every  portion  of  its  thoracic  end  is  in  close  con- 
^^<^^  with  the  skin,  and,  if  not,  to  adjust  it  properly,  and  then 
remove  the  contact  of  the  fingers ;  to  fit  the  ear  readily  to  the 
ear-piece;  and  to  employ  sufficient,  but  not  more  than  sufficient 
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pressure.  Nicety  in  all  these  matters  is  only  to  be  obtained  by 
diligent  practice,  and  it  is  the  more  necessary  because  clumsi- 
ness or  roughness  in  the  use  of  the  stethoscope  at  once  fright- 
ens the  patient  and  indicates  an  inexperienced  auscultator. 

In  conducting  a  physical  examination  of  the  chest,  the  student 
will  do  well  to  observe  a  particular  order  of  proceeding.  On 
ordinary  occasions  the  best  method  is  to  begin  by  carefully  in- 
specting the  chest,  its  form,  size,  and  movements;  next,  to  em- 
ploy the  sense  of  touch,  ascertaining  in  this  way  the  amount  of 
movement  and  the  character  of  the  vibrations  in  different  parts^ 
and  then  to  have  recourse  to  percussion,  first  on  the  clavicles, 
then  on  the  anterior  surface  of  the  chest,  proceeding  from  above 
downwards,  next  on  the  lateral  regions,  and  lastly,  on  the  pos- 
terior part  of  the  chest.  The  stetfioscope  should  then  be  made 
use  of,  and  the  parts  examined  by  its  means  in  the  same  order. 
The  various  methods  of  examination  will  thus  severally  furnish 
evidence  as  to  the  condition  of  the  parts  within  the  chest,  which, 
taken  together,  will  often  justify  our  forming  conclusions  not 
warranted  by  the  signs  obtainable  by  any  single  method  of  ex- 
amination. 

It  is  sometimes  objected  that  such  an  examination  is  tedious 
to  the  physician  and  wearisome  to  the  patient,  and  therefore 
practically  ought  not  to  be  employed.  But  an  attentive  student 
will  soon  perceive  that  if  the  examiner  is  skilful  and  well  prac- 
tised, and  is  systematic  in  his  method  of  proceeding,  a  few  min- 
utes will  usually  suffice  to  elicit  information  not  otherwise  attain- 
able. Even  when,  in  obscure  and  difficult  cases,  it  is  necessary 
to  devote  more  time  and  attention  to  the  investigation  of  the 
disease,  it  certainly  is  our  duty  to  sacrifice  such  time,  and  for 
once  to  run  the  risk  of  fatiguing  our  patient,  rather  than  to  un- 
dertake the  treatment  of  the  case  in  doubt  or  ignorance  as  to 
our  patient's  disorder.  In  the  simplest  case,  mischief  often  oc- 
curs in  situations  where  the  general  symptoms  least  betoken  its 
existence;  and  therefore,  if  the  whole  chest  be  not  examined  be- 
fore an  opinion  is  expressed,  or  a  line  of  treatment  decided  on, 
a  grievous  error  may  be  made. 

The  examination  should  be  commenced  whilst  the  patient  is 
breathing  naturally ;  he  should  then  be  desired  to  take  a  deep 
inspiration,  then  to  speak,  then  to  cough,  and  then  again  to 
breathe  naturally  as  is  his  wont.  By  these  means,  as  will  be 
explained  hereafter,  it  will  often  happen  that  much  valuable  in- 
formation not  otherwise  attainable  may  be  acquired,  and  the 
real  condition  of  the  lungs  ascertained. 

One  difficulty  occasionally  presents  itself,  which  is  not  to  be 
overcome  without  much  ingenuity  and  patience.     Some  persons, 
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¥rli on  under  examination,  seem  incapable  of  breathing  naturally, 
an<l  equally  so  of  taking  a  deep  inspiration.     When  told  to  do 
either  the  one  or  the  other,  they  commence  a  series  of  unnatural, 
awkward  movements,  which  materially  impede  the  entry  of  air 
iiito  the  lungs,  or  modify  the  sounds  to  which  it  gives  rise;  they 
open  the  mouth,  raise  the  shoulders,  and  fix  the  chest,  without 
the  least  attempt  at  full  inspiration ;  or,  if  they  do  breathe  effi- 
ciently, they  draw  in  the  air  through  the  compressed  lips,  or  else 
open  the  mouth  and  relax  the  fauces  in  such  a  manner  as  to  oc- 
casion noises  which  overpower  the  sounds  produced  within  the 
chest.     Thus,  not  unfrequently  considerable  difficulty  is  experi- 
enced in  making  a  patient  breathe  in  such  a  manner  as  to  enable 
08  to  judge  of  the  condition  of  the  lung.     In  some  such  instances 
our  object  may  be  attained  by  telling  him  to  sigh,  or  to  fill  the 
chest,  or  to  draw  a  deep  breath,  exemplif)'ing  the  action  by 
oreathing  deeply  and  noiselessly  several  times  in  succession,  and 
"^siring  him  to  imitate  our  action.     But  not  unfrequently  even 
these  expedients  fail ;  and  then  the  only  means  of  effecting  our 
^lyect  is  by  directing  him  to  speak  or  cough  for  some  moments 
consecutively,  when,  after  the  repeated  short  expirations  which 
^^coinpany  those  acts,  a  full,  noiseless  inspiration  follows,  and 
^^  does  involuntarily  what  his  previous  efforts  had  failed  to  ac- 
complish. 
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The  next  points  for  consideration  are,  the  cause  and  nature 
^^  the  respiratory  sounds,  and  the  modifications  they  undergo  in 

It  may  be  well  to  premise  that  two  sounds  are  audible  by  aus- 
cultation accompanying  each  act  of  respiration — the  One  corre- 
sponding to  the  act  of  inspiration,  the  other  to  that  of  expiration, 
^^d  named  accordingly  the  ''inspiratory''  and  "expiratory" 
bounds.     These  sounds  are  heard  of  varying  duration,  rhythm, 
^■^d  character  in   different  portions  of  the  respiratory  tract, 
^long  the  pharynx,  larynx,  and  trachea,  they  are  of  nearly  equal 
^^ration,  the  latter  being  somewhat  the  most  prolonged;^  a  dis- 

*  The  difference  in  point  of  duration  is  very  slight,  and,  frequently,  is  not 
P^rcf-ptible.  When  it  does  exist,  it  if*  attributable,  I  believe,  to  the  fact, 
^^at  after  the  completion  of  the  rcBpiratory  act  a  pause  ensues,  which  admits 
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tinct  interval  occurs  between  the  cessation  of  the  former  and  th 
commencement  of  tlie  latter;  and  they  are  loud,  dry,  hoarse,  an< 
hollow,  as  if  caused  by  a  rush  of  air  through  a  tube  of  consider 
able  diameter,  rough  and  irregular  on  its  internal  surface.  Thi 
is  the  character  of  what  is  termed  "tracheal  respiration." 

Beneath  the  upper  bone  of  the  sternum,  and  in  thin  person 
between  the  scapulae  at  a  point  corresponding  to  the  bifurcatioi 
of  the  trachea  and  the  origin  of  the  larger  bronchi,  the  rhythn 
anjj  character  of  the  sounds  are  altogether  changed.  There  ii 
no  longer  the  same  interval  between  them, — they  follow  eaci 
other  more  closely;  the  inspiratory  sound  is  considerably  longei 
and  louder  than  the  expiratory,  and  both  are  softer,  less  louc 
and  dry,  less  hollow  and  less  blowing  than  the  sounds  heard  ovei 
the  trachea.  These  points  characterize  what  has  been  terme( 
"bronchial  respiration,*'  or  "tubular  breathing.'* 

Passing  still  further  along  the  respiratory  tract  to  those  part 
of  the  chest  which  contain  onlj^  the  ultimate  ramifications  of  t\h 
bronchi  and  the  vesicular  structure  of  the  lung,  the  character  o 
the  sounds  changes  again.  There  no  longer  exists  any  appre 
ciable  interval  between  the  inspiratory  and  expiratory  sounds 
the  former  is  above  twice  as  long  as  the  latter,  and  is  heard  of  j 
higlier  pitch — so  that  whilst  the  inspiratory  sound  accompanie 
the  whole  inspiratory  act,  and  is  soft,  breezy,  gradually  devel 
oped,  and  continuous,  the  expiratory  sound  is  short,  weak,  anc 
in  some  persons  almost,  if  not  quite  inaudible,  especially  on  thi 
upper  part  of  the  left  side  of  the  chest.  These  are  the  peculiar 
ities  of  what  has  been  termed  "pulmonary  respiration,**  and  th( 
sound  is  known  as  the  "respiratory**  or  "vesicular**  murmur. 

The  source  of  these  respiratory  and  expiratory  sounds,  am 
the  cause  of  their  modification  at  different  parts  of  the  respira 
tory  tract,  admit  of  satisfactory  explanation.  The  sounds  them 
selves  are  traceable  to  the  vibrations  excited  in  the  air  by  th< 
irregularities  of  the  surface  over  which  it  passes  during  each  ac 
of  inspiration  and  expiration,  as  also,  probably,  in  some  sligh 
degree  to  the  alternate  expansion  .and  collapse  of  the  lung-tissue 
the  difference  in  their  duration,  rhythm,  character,  and  loudnes; 
in  the  various  portions  of  the  respiratory  tract,  to  differences  ii 
the  velocity  and  volume  of  the  current  of  air  in  the  differen 
parts,  to  the  nature  of  the  channels  through  which  it  travels,  t( 
their  position  as  regards  the  chest-walls,  to  the  direction  of  th( 
respiratory  blast,  and  the  consequent  readiness  with  which  thi 

of  tho  uninterrupted  continuance,  for  n  few  pcoonds,  of  the  sonorous  vibrn 
tion  «'X(Mtod  (lurinii^  ^.q^imtion  ;  whereas  the  expiratory  blast  commences  im 
mediately  on  the  ce>s«tinn  of  inspiration,  and  thus  destroys  or  prevents  th< 
continuance  of  the  sonorous  vibrations  excited  during  that  act. 
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sounds  are  conveyed  to  the  enr.  If  the  several  conditions  at- 
tending the  production  of  sound  and  its  transmission  to  the  ear 
in  different  portions  of  the  respiratory  tract  are  carefully  con- 
sidered, the  cause  of  the  observed  varieties  will  be  at  once  ap- 
parent. 

To  begin  with  the  inspiratory  sounds.  What  are  the  precise 
conditions  observed  in  the  first  portion  of  the  respiratory  tract? 
The  cartilaginous  rings  of  the  trachea  are  strongly  marked,  and 
its  walls,  therefore,  are  rough  and  irregular ;  the  calibre  of  the 
tube  is  considerable,  the  volume  of  air  passing  through  it  is  laVge, 
and  as  the  current  is  drawn  in  with  immense  force,  it  traverses 
this  portion  of  its  course  with  great  velocity.  Hence  the  result- 
ing sound  is  loud,  dry,  hoarse,  and  hollow,  conveying  the  im- 
pression of  air  rushing  through  a  tube  of  considerable  diameter, 
rough  and  irregular  on  its  internal  surface.  The  trachea  being 
superficial  in  position,  the  sound  reaches  the  ear  in  all  its  loud- 
ness, roughness,  and'hollowness. 

Below  the  bifurcation  of  the  trachea  the  bronchi  subdivide  into 
smaller  and  smaller  tubes,  and  the  cartilaginous  rings  which 
enter  into  their  composition  become  less  and  less  pronounced, 
until  in  the  terminal  ramifications  of  the  bronchi  they  cease  to 
exist,  and  the  tubes  are  smooth  on  their  internal  surface.  Thus 
differences  are  at  once  perceptible  in  the  causes  of  sound  in  the 
different  portions  of  the  respiratory  tract.  The  r^sh  of  air  is 
the  same  in  all,  but  the  calibre  of  the  tubes  through  which  it  has 
to  pass  decreases  gradually,  and  the  nature  of  the  surface  over 
which  it  travels  varies  greatly  in  the  different  parts  of  its  course. 
In  the  trachea  and  upper  air-passages  the  air  meets  with  little 
or  no  impediment  beyond  that  presented  by  the  roughness  and 
irregularity  of  their  walls  ;  in  the  larger  bronchi  it  has  to  en- 
counter the  obstacle  presented  by  the  subdivision  of  the  bronchial 
tubes ;  whilst  in  the  third  part  of  its  course,  where  it  passes 
along  the  terminal  bronchial  ramifications  into  the  vesicular 
structure  of  the  lungs,  it  no  longer  meets  with  the  roughness 
presented  by  the  existence  of  the  cartilaginous  rings,  but  it  has 
to  overcome  the  contractile  power  of  the  air-passages  and  is 
thrown  into  vibration  by  impinging  upon  the  uneven,  irregular 
surface  of  the  pulmonary  vesicles.  This  further  difference  is 
also  to  be  remarked,  that  whereas  the  larger  bronchi  are  well 
calculated,  from  the  firmness  and  elasticity  of  their  walls,  to  re- 
flect and  propagate  any  sound  which  may  be  generated  within 
them,  and  in  some  situations  are  close  to  the  parietes  of  the 
chest,  the  smaller  bronchial  ramifications  are  devoid  of  cartilag- 
inous rings  to  keep  their  sides  asunder,  and  are  mostly  sur- 
rounded by  the  spongy  tissue  of  the  lung — a  bad  conductor  of 


soun^i.     The  result  is  just  whnt  might  lia vc  been  anticipated,  rit,^ 
that  the  inspiratory  sound  eniitteil  from  the  larger  bronehmL 
tubes,  thougli  less  loud  and  rough,  less  hollow  and  less  blowiDg- 
than  the  trachefil  inspiratory  sound,  is  far  louder,  more  rouglm 
than,  and  of  a  different  character  from  the  soft,  breezy,  vesicu- 
lar murmur  which  arises  from  the  terminal  portions  of  the  re— 
spiratory  tract;  and  further,  that  this  vesicular  murmur,  which  is 
superficial  in  its  situation  and  reaches  the  ear  without  diflSculty^ 
is  alone  heard  in  every  portion  of  the  chest  where  the  bronchi 
do  not  come  in  close  proximity  to  the  thoracic  walls.     Nor  carm 
the  latter  circuviiHtanee  excite  surprise  after  winit  has  been  state«l 
in  a  previous  chapter^  relative  to  the  conducting  power  of  dif— 
ferent  media;  for,  iudepeodeiitly  of  the  fact  that  tlie  superficial 
position  of  the  vesicular  murmur   necessarily  leads  to  it8  ob — 
souring  or  overpowering  any  more  deeply   seated  sound,  it  i^ 
obvious  that,  except  when  the  bronchial  tubes  are  placed  in  clos^' 
proximity  to  the  thoracic  wi^lls-,  all  vihratioos  originating  in  th<^= 
bronchi  ujust  pass  from  air  to  mem h rune,  and  from  metiibrane  tc^ 
air,  many  huudred  titues  before  tfiey  can  reach   the  surface  o^ 
the  chest.     Thus  the  medium  of  their  transmission  is  constantly^ 
changed,  and  at  each  change  their  intensity  is  diminished. 

The  duration  of  the  inspiratory  sound  in  diflferent  portions  oC^ 
the  respiratory  tract  is  also  regulated  in  accordance  with  fixed 
laws.     The  smaller  the  size  of  the  air-passages  through  whicb. 
the  current  of  air  has  to  pass,  the  weaker,  afttriii  panhu»^  the-- 
current  which  will  produce  sonorous  vibrations  therein.      Thus^ 
tht  mspiratory  blast  will  occasion  sound  in  the  vesicular  struc- 
ture of  the  lung,  and  in  the  smaller  bronchial  passages,  before 
it  has  acfjuired  sufficient  intensity  to  cause  sonorous  vibrational 
in  the  trachea  and  larger  bronchi,  nm\  it  will  serve  to  keep  up 
such    vibrations    in    the  pulmonary    vesicles  and  the  terminal 
branches  of  the  bronchial  tubes  for  some  time  after  it  has  ceased 
to  occasion  sonorous  vibrations  in   the  larger  bronchi  and  the 
windpipe.     Hence  it  occurs  that  the  vesicular  inspiratory  sound 
is  more  prolonged  than  the  tracheal  an<l  the  larger  bronchial  in- 
sp  i r a  1 0 ry  so u n d s. 

So  again,  in  regard  to  the  rhythm  of  respiration,  and  to  the 
duration,  character,  and  loudness  of  the  expiratory  sound  in  dif- 
ferent portions  of  the  respiratory  tract.  Many  of  the  causes 
which  give  rise  to  sou  ml  during  inspiration  produce  no  such 
eflect  during  expiration,  and  this  holds  good  especially  in  regard 
to  those  causes  of  sound  which  exist  in  the  pulmonary  portion 
of  the  respiratory  tract.     Tluis  during  expiration  the  current  of 

1  Chap.  V,  p,  4G. 
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air    does  not  meet  with  resistance  from  the  contractility  of  the 
alx^-passages  as  it  does  in  ordinary  inspiration,  and  being  no 
\oTiger  inwards  and  against  the  irregular  surface  of  the  air- 
vesicles  and  the  edges  of  the  bronchial  subdivisions,  but  out- 
vards,  in  the  same  direction  with  those  causes  of  vibration,  it  is 
\u  BO  way  acted  on  by  them.^     Hence,  as  the  expulsion  of  air 
from  the  air-vesicles  takes  place  gradually,  as  the  current  is 
necessarily  small  and  weak,  and  as  in  their  natural  condition  the 
walls  of  this  portion  of  the  air-passages  are  smooth,  so  that  the 
air  meets  with  no  obstacle  in  traversing  them,  the  expiratory 
sound  over  healthy  lung-substance  is  soft  and  weak.     Such  as 
>t  is,  however,  it  takes  its  origin  in  the  collapse  of  the  lung  and 
the  rush  of  air  from  the  air-vesicles,  and  commencing,  therefore, 
with  the  commencement  of  expiration,  it  immediately  succeeds 
the  cessation  of  inspiration.     But  it  is  necessarily  much  shorter 
than  the  inspiratory  sound ;  for  the  resistance  to  the  exit  of  air 
from  the  chest  is  less  than  that  to  its  entrance  into  the  lungs, 
^bilst  the  expiratory  muscles,  aided  by  the  natural  resiliency  of 
the  lungs,^  and  by  the  elasticity  of  the  costal  cartilages,  form  an 
expulsive  power  about  one-third  greater  than  that  concerned  in 
the  act  of  inspiration.^     And  to  such  an  extent  do  these  causes 
operate  in  influencing  the  duration  of  the  act,  that  pulmonary 
expiration  is  found  to  occupy  not  much  above  one-third  of  the 
time  occupied  by  the  act  of  inspiration. 

In  the  other  portions  of  the  respiratory  tract,  a  material  dif- 
ference is  observed  in  the  rhythm  of  respiration  and  in  the  char- 
acter and  duration  of  the  expiratory  sound.  The  more  remote 
*^y  portion  of  the  respiratory  tract  from  the  air-vesicles  whence 
the  air  is  expelled,  the  larger,  of  course,  the  calibre  of  the  tubes 
through  which  the  air  has  to  pass;  the  larger  and  stronger 
'"ttst  be  its  current,  in  order  to  excite  sonorous  vibrations 
therein,  and  the  longer,  consequently,  the  time  which  must 
e'^pse  before  such  vibrations  can  be  produced ;  in  other  words, 
fhe  longer  must  be  the  interval  between  the  cessation  of  the 
Inspiratory  and  the  commencement  of  the  expiratory  sound. 

^  Thedifforencornsultinfif  from  this  arransremontmay  bo  illustrated  by  the 
euoot  (,f  blowing  first  against  ihc  edges  of  a  sheet  of  paper,  and  then  along  its 

The  power  of  this  resiliency  of  the  lun^s  has  boon  shown  oxpfirimontally 
'Jy  Dr.  Carson,  in  a  paper  published  in  the  "  Philosophical  Transactions" 
'^^  1820.  and  its  importance  on  the  mechanism  of  respiration  is  manifest  in 
!'^*  symptoms  observed  in  emphysema,  in  which  this  elasticity  of  the  lungs 
Wlo«t. 

'*W  a  paper  by  Dr.  Hutehinson,  "  Med.-Chir.  Trans.,"  vol.  xxix;  and 
*J*o  Valentin,  "  Lehrbuch  der  Physiologic  des  Menschen,"  p.  529,  quoted  by 
I  Dr.  DavicB. 
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Hence,  whilst  in  the  pulmonary  portion  of  the  respiratory  tract 
the  expiratory  succeeds  immediately  to  the  inspiratory  sound, 
a  distinct  interval  occurs  between  the  two  sounds  over  the 
bronchi,  and  a  still  longer  interval  over  the  trachea.  Moreover, 
in  the  bronchi,  as  in  the  vesicular  portion  of  the  respiratory 
tract,  the  causes  of  sound  during  expiration  are  far  less  numer- 
ous than  those  which  operate  during  inspiration,  for  the  vibrat- 
ing tongues  formed  by  the  subdivision  of  the  air-passages  are 
not,  as  during  inspiration,  opposed  to  the  current  of  air,  but 
are  in  the  same  direction  with  it.  Thus  it  happens  that  the 
bronchial  expiratory  sound,  though  louder  and  rougher  than 
the  vesicular  expiratory  murmur,  is  neither  so  loud  nor  so  rough 
as  its  corresponding  inspiratory  sound,  nor,  for  the  reasons 
already  stated,  is  it  nearly  so  prolonged. 

In  the  third  portion  of  the  respiratory  tract  the  calibre  of  the 
air-tubes  (the  trachea  and  larynx)  is  still  larger,  and  conse- 
quently a  longer  time  elapses  after  the  cessation  of  inspiration 
before  the  expiratory  blast  acquires  sufficient  volume  and 
strength  to  throw  the  air  into  sonorous  vibration.  But  when 
once  this  point  has  been  reached,  the  force  of  the  blast,  the 
roughness  of  the  internal  surface  of  the  passage,  and  the  tension 
of  its  walls,  are  such  as  to  insure  the  production  and  mainten- 
ance of  sonorous  vibration  as  long  as  the  expiratory  effort  is 
continued.  Indeed,  the  causes  of  sound  in  this  portion  of  the 
respiratory  tract  are  almost  the  same  during  expiration  as  during 
inspiration.  Thus  it  is  found  that  the  tracheal  expiratory  sound, 
though  commencing  later,  or,  in  other  words,  after  a  longer 
interval  than  the  bronchial  expiratory  sound,  is  of  longer  dura- 
tion than  that  sound,  and  indeed  is  equal  in  that  respect  to  the 
tracheal  inspiratory  sound. 

The  importance  of  these  facts,  as  bearing  on  the  diagnosis  of 
disease,  will  be  manifest  when  it  is  stated  that  the  respiratory 
sounds  undergo  modifications  corresponding  to  any  physical 
alteration  produced  in  the  condition  of  the  lung-substance  or 
the  air-passages,  or  in  the  freedom  of  ingress  or  egress  of  the 
air.  At  present  it  is  sufficient  to  mention  the  circumstance, 
which  will  be  illustrated  and  explained  as  each  separate  modifi- 
cation of  breathing  is  reviewed. 

And  first  in  regard  to  the  varieties  of  respiration  which  are 
compatibfe  with  a  healthy  condition  of  the  lungs.  What  is  their 
nature,  and  what  arc  their  causes  ? 

The  respiration  already  described  is  that  of  a  healthy  adult 
of  middle  age.  In  infancy,  in  childhood,  and  in  old  age,  the 
conditions  are  somewhat  different,  and  the  respiratory  sounds 
vary  accordingly.      In  infancy,   the  inspiratory  muscles  are 
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weak,  and  have  a  diflSculty  in  overcoming  the  resistance  offered 
to  a  full  inspiratory  effort  by  the  elasticity  of  the  chest-walls 
and  the  resiliency  of  the  lungs.  Hence,  as  the  diaphragm  is 
the  most  powerful  of  the  inspiratory  muscles,  the  respiration  is 
almost  wholly  abdominal ;  and  as  the  resistance  offered  by  the 
elasticity  of  the  chest  increases  rapidly  with  the  increase  of 
thoracic  expansion,^  the  breathing  is  necessarily  short  and  l^ur- 
ried,  and  the  lungs  being  imperfectly  expanded,  the  respiratory 
sound  is  faint.  In  childhood,  or,  in  other  words,  when  the 
strength  has  increased,  and  the  muscles  have  become  more  fully 
developed,  the  chest  expands  freely  at  each  inspiration  ;  indeed, 
the  thoracic  walls,  being  extremely  elastic,  admit  of  great  free- 
dom of  action  in  the  lungs:  the  resiliency  of  the  lung-tissue  is 
remarkable;  the  pulmonary  air- vesicles  are  small,  so  that  a 
larger  number  of  them  exist  within  a  given  space  than  are  to 
be  found  within  the  same  space  in  adult  life,  whilst,  as  the  walls 
of  the  chest  are  thin,  the  respiratory  sounds  are  transmitted 
with  great  readiness  to  the  ear.  The  result  of  these  various 
circumstances  is,  that  the  faint  respiratory  sounds  of  infancy 
are  replaced  by  breathing  sounds  which  are  louder  and  more 
intense  than  those  heard  at  a  more  advanced  age,  though  their 
character  remains  unchanged.  This  modification  of  breathing 
is  termed  puerile  respiration. 

In  old  age,  on  the  contrary,  the  costal  cartilages  are  stiffened, 
the  elasticity  of  the  lung-tissue  is  diminished,  and  consequently 
the  play  of  the  lungs  is  lessened.  The  inspiratory  sounds,  there- 
fore, are  usually  less  intense  than  in  early  adult  life,  and  the 
expiratory  sound  is  more  prolonged.  This  modification  is 
termed  senile  respiration. 

In  youth  the  respiration  is  more  frequent  or  rapid  than  in 
adult  life,  and  in  all  persons,  particularly  in  women,  and  in 
those  especially  who  are  accustomed  to  tight  lacing,  the  pulmo- 
nary respiratory  sounds  are  fuller  in  the  upper  than  in  the 
lower  part  of  the  chest,  in  consequence  of  the  greater  play  and 
more  thorough  inflation  of  that  portion  of  the  lungs.^     They 

»  "Med.-Chir.  Trans.,"  vol.  xxix. 

«  This  is  strictly  true,  for  tight  lacing,  or,  indeed,  anything  which  re- 
gtrains  the  action  of  the  lower  ribs,  must  necessarily  occasion  increased  action 
of  the  upper  part  of  the  chest.  But  something  more  than  this  is  needed  to 
explain  the  remarkable  action  of  the  upper  part  of  the  chest  in  women,  for 
the  contrast  between  the  respiratory  movements  in  the  male  and  female  is 
almost  as  markf^l  in  naked  savages  as  in  tightly  clad  and  civilized  Euro- 
peans. Probably  the  cartilages  of  the  ribs  are  endowed  with  extraordinary 
elasticity,  and  the  intercostal  muscles  with  unusual  power  and  freedom  of 
action  in  the  female,  with  the  view  of  obviating  the  great  interference  with 
respiration,  which  would  otherwise  result  from  the  enlargement  of  the  gravid 
uteru?,  and  the  consequent  obstacle  to  the  descent  of  the  diaphragm. 


92  RESPIRATORY    SOUNDS. 

are  often  particularly  loud  and  intense  in  nervous  persons  suffer 

ing  from  hysteria  and  other  similar  affections,  for  the  reason,  ]^H 
believe,  that,  when  under  the  excitement  of  examination,  sucMn 
persons  breathe  more  deeply  and  forcibly  than  under  ordinarr^ 
circumstances;  whilst  in  certain  individuals  they  are  unusuallj^^r 
weak,  in  consequence,  I  believe,  of  the  large  relative  size  of  tl^  ^ 
lungs,  and  the  less  necessity  which  therefore  exists  for  the  full  ir-m- 
flation  of  the  air- vesicles.^     In  neither  instance,  however,  is  tlm  ^ 
character  of  the  sound  altered,  nor  is  the  peculiarity  alluded  to 
attributable  to  disease.     Sometimes,  even  when  the  inspiratoi^j^ 
sound  is  as  loud  as  usual,  the  expiratory  sound  is  very  wealw, 
and  in  certain  instances  is  unattended  by  any  audible  sound, 
especially  in  the  left  infra-clavicular  region.     Again,  when  cor- 
responding portions  of  the  chest  are  examined,  the  mspirato»*J 
sound  is  usually  found  to  have  the  same  character  on  both  side^s?? 
though  it  is  sometimes  louder  on  the  left  supra- and  infra-elaviculi^r 
regions  than  it  is  in  the  corresponding  regions  on  the  right  sid^?- 
But  the  expiratory  sound  is  commonly  louder  and  more  prolong^^ 
in  the  supra-  and  infra-clavicular  regions  on  the  right  side,  ar^*^ 
in  the  superior  scapular  and  inter-scapular  Vegions  on  the  satxm^ 
side,  than  it  is  on  the  left,  the  difference  being  more  perceptil:>^^ 
at  the  inner  than  at  the  outer  part  of  these  regions,  and  mc^  ^^^ 
strongly  marked  in  females  than  in  males.     Indeed,  if  the  c^"*^' 
servation  be  confined  to  the  right  infra-clavicular  region,  it  m  :^=*-^ 
be  stated  almost  as  a  rule  that  the  intensity  and  duration  of  t  ^^^^  * 
expiratory  sound  are  greater  on  the  right  than  on  the  left  sic^-^» 
the  difference  being  most    marked    in   thin,   nervous   femal^^^* 
Again,  in  certain  instances,  the  sounds  of  respiration  on  bc^  '^' 
sides  of  the  chest  are  either  weak  and  indeterminate  in  charact^^  ^^' 
or  else  are  replaced  by  an  indistinct  humming. 

Now,  it  must  be  distinctly  understood  that  the  existence     ^^^^J 
nonexistence  of  the  varieties  of  breathing  already  described  ^^^' 
fords  no  criterion  as  to  the  presence  of  disease.     They  may  rx<^ 
exist,  and  the  patient  may  be  perfectly  free  from  disease;   o-^^ 
they  may  be  strongly  marked,  and  he  may  be  healthy  neverthe^^ 
less.     But  it  is  otherwise  in  regard  to  certain  modifications  o^^ 
respiration,  to  which  we  have  now  to  direct  our  attention.    Those 
already  mentioned  derive  their  chief  importance  from  the  fact 

1  Direct  experiment  with  the  spirometer  has  convinced  me  that  in  the 
majority  of  such  cases,  the  vital  capacity  is  above  the  average,  or,  in  other 
words,  that  the  size  of  the  lungs  relatively  to  the  body  and  the  circulatory 
apparatus  is  unusually  large;  and  nothing  can  be  conceived  more  directly 
conducive  to  weak  respiratory  sounds  during  tranquil  respiration  than  a 
breathing  apparatus  which,  being  unusually  capacious,  is  imperfectly  or 
partially  expanded  at  each  inspiration. 
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that,  if  not  rightly  interpreted,  they  might  often  lead  to  a  pre- 
sumption of  disease:  those  now  to  be  described  are  always  indic- 
ative of  an  unhealthy  condition  of  some  portion  of  the  respira- 
tory apparatus.  They  consist  of  changes  in  the  intensity,  rhythm, 
and  quality  of  the  breathing  sound,  and  it  will  be  seen  that  in 
the  first  two  varieties  the  duration  of  the  sounds  occupy  an  im- 
portant place. 

1st.  In  Intensity,  the  respiratory  murmur  may  be — 

(a)  Exaggerated  or  increased. 

(b)  Weak  or  diminished. 

ic)  Weak  and  indeterminate. 
d)  Absent  or  suppressed. 

2d.  In  Rhythm  (a),  the  respiration  may  be  jerking  or  inter- 
rupted (the  reHpiration  saccadee  of 
Laennec). 

(b)  An  interval  of  greater  or  less  duration 

may  intervene  between  tljie  inspiratory 
and  expiratory  acts. 
{c)  The  relative  duration  and  intensity  of  the 
inspiratory    and    expiratory    sounds 
may  be  altered. 

3d.  In  Quality,  the  sounds  may  be — 

(a)  Coarse,  harsh,  or  rough. 
(6)  Blowing  or  whiflSng. 

(c)  Of  a  hollow  character. 

{d)  Accompanied  by  a  metallic  resonance. 

1st.  Intensity. — (a)   Exaggerated   breathing,   as  contrasted 
^ith  the  natural  pulmonary  respiration,  is  characterized  by  the 
greater  intensity  and  duration  of  its  sounds.     It  is  sometimes 
termed  ^^ puerile*'  respiration,  from  its  resemblance  to  the  loud 
respiration  of  children;   and  ^* supplementary,''  from   the  fact 
^l^at  it  is  not  abnormal  in  character,  but  is  simply  caused  by  an 
^J^ordinate  action  of  certain  healthy  portions  of  the  lungs,  set  up 
^9  supply  the  deficiency  of  respiration  consequent  on  the  inac- 
tivity of  other  portions  which  are  destroyed  or  affected  by  dis- 
ease.*   Thus,  in  fact,  it  is  due  to  locally  increased  pulmonary 

.  ^  The  term  "  puerile,"  un  applied  to  this  variety  of  respiration,  is  singularly 
appropriate,  inasmuch  as  ''puerile  ''  breathing  is  a  hcnilhy  type  of  respira- 
^^0 occurring  in  children,  and  "exaggerated"  breathing  is  commonly  met 
*ith  in  adultj»,  and  is  essentially  dependent  on  the  presence  of  disease  in  some 
other  portion  of  the  lungs.  The  term  "  supplementary  "  is  at  once  appro- 
priate and  significant  of  the  true  nature  of  this  variety  of  breathing. 
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action;  and  its  peculiarity  is  derived  partly  from  the  unusually 
large  number  of  air-vesicles  in  any  given  space  inflated  at  each 
act  of  inspiration,  partly  from  the  completeness  of  their  disten- 
sion, and  partly  from  the  increased  volume  of  air  and  the  un- 
wonted force  and  rapidity  of  its  current  in  those  portions  of  the 
lungs  where  the  exaggerated  breathing  sound  exists.  Unlike 
the  puerile  respiration  of  children,  and  the  naturally  loud  breath- 
ing which  is  sometimes  met  with  in  the  healthy  afdult,  exagger- 
ated breathing  is  nevei'  heard  diffused  entirely  throughout  the 
chest.*  It  exists  at  one  spot  and  not  at  another,  according  to 
the  position  and  extent  of  the  mischief  in  which  it  takes  its 
origin  ;  its  intensity  is  greatest  close  to  the  actual  seat  of  disease ; 
and,  after  a  time,  it  may  become  inaudible  where  it  had  previ- 
ously existed  in  well-marked  character.  Owing  to  the  close 
proximity  of  disease,  which  may  obstruct  the  bronchi,  and  thus 
oflFer  some  impediment  to  the  egress  of  air,  the  expiratory  sound 
is  often  prolonged  relatively  as  well  as  absolutely;  but  this  is  a 
modification  which,  thoijgh  frequently  coexistent  with  exagger- 
ated breathing,  is  essentially  distinct  from  it  in  its  mechanism, 
and  is  attributable  to  causes  which  are  not  necessary  to  its  pro- 
duction. 

Tims,  then,  as  anything  which  prevents  the  free  play  and 
perfect  action  of  any  portion  of  the  pulmonary  tissue  may  give 
rise  to  exaggerated  breathing  in  other  portions  of  the  same  or 
opposite  lung,  its  presence  should  lead  us  to  search  out  and 
discover  the  cause  and  seat  of  the  obstruction  of  which  it  is  the 
certain  index.  The  mere  fact  of  the  existence  of  exaggerated 
breathing  is  positive  proof  of  pulmonary  obstruction ;  the  cause 
and  seat  of  the  obstruction  may  vary  according  to  circumstances. 
Fluid  effused  into  the  pleural  cavity  by  compressing  the  lung 
and  thus  interfering  with  its  action  ;  aneurismal  or  other  tumors, 
by  pressing  on  and  thus  obstructing  the  bronchi ;  mucus  or  other 
matters  blocking  up  the  air-passages ;  pneumonic  exudation  ;  san- 
guineous effusion ;  tuberculous  or  other  deposits,  by  condensing 
the  lung-tissue;  or,  on  the  other  hand,  vesicular  emphysema, 
by  diminishing  its  elasticity,  and  thus  impairing  the  action  of 
circumscribed  portions,  may,  one  and  all,  produce  exaggerated 
breathing  of  greater  or  less  extent  and  intensity  in  the  adjoin- 
ing healthy  pulmonary  tissue.  The  only  other  condition  in 
which  it  occurs  is  that  of  spasmodic  asthma,  in  which  the  healthy 
tissue  of  the  lung,  suddenly  released  from  bronchial  spasm,  is 

1  The  only  exception  to  this  rule  is  in  **  spasmodic  asthma,"  when  the  na- 
ture of  the  complaint  is  well  marked  and  obvious,  and  the  exaggerated 
breathing  is  of  only  temporary  duration. 
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immediately  inflated  by  a  deep  and  forcible  inspiration.  In  such 
a  case  as  this  the  exaggerated  breathing  is  only  of  temporary 
duration,  and  the  nature  of  the  malady  is  sufficiently  obvious ; 
but  in  every  other  instance  its  nature,  seat,  and  extent  require 
careful  investigation. 

(b)  Weak  respiration  contrasts  strongly  with  exaggerated 
breathing.  Its  sounds,  though  not  altered  in  character,  are  di- 
minished in  intensity  and  duration.  Referable  simply  to  defi- 
cient expansion  of  the  pulmonary  tissue,  it  may  arise  from  any 
cause  which  directly  or  indirectly  interferes  with  or  controls  the 
inflation  of  the  lungs.  Ilence  its  causes  are  numero'us,  and  re- 
quire care  and  judgment  in  their  discrimination.  Malforma- 
tions of  the  chest,  from  whatever  cause  arising,  may  give  rise  to 
this  modification  of  breathing,  and  so  may  deficient  muscular 
action,  whether  from  debility,  exhaustion,  or  paralysis,  on  the 
one  hand,  or  as  the  result  of  pain,  as  in  pleurisy,  intercostal 
rheumatism,  or  peritonitis,  on  the  other.  Defective  pulmonary 
elasticity,  as  in  vesicular  emphysema,  is  another  fertile  source 
of  weak  respiration,  and  any  obstruction  of  the  air-passages, 
whether  from  internal  causes  or  from  causes  external  to  the 
lungs,  will  also  give  rise  to  it ; — the  chief  internal  causes  being 
certain  diseases  of  the  larynx  ;  thickening  of  the  mucous  mem- 
branes lining  the  bronchi,  with  consequent  diminution  in  the  di- 
ameter of  the  air-tubes  ;  an  accumulation  of  mucus  or  other  se- 
cretion in  the  trachea  or  bronchi ;  and  the  presence  of  foreign 
bodies  or  the  deposit  of  tuberculous  or  other  matter  in  the  inte- 
rior of  the  air-passages  ; — the  external  causes  being  the  pressure 
of  enlarged  bronchial  glands,  or  of  aneurismal  or  other  tumors ; 
moderate  effusions  into  the  cavity  of  the  pleura  or  pericardium  ; 
pneumothorax  ;  or,  in  short,  anything  which  removes  the  lungs 
from  the  chest-walls,  or  so  far  presses  upon  the  pulmonary  tis- 
sue as  to  interfere  with  the  due  performance  of  pulmonary 
respiration,  without  altogether  obstructing  or  annihilating  it. 
Sometimes  weak  respiration  is  of  temporary  duration  only,  or 
recurs  in  an  intermittent  form,  indicating  an  equally  temporary 
or  occasional  interference  with  the  entry  of  air  into  the  lungs. 
Thus,  it  results  from  the  partial  closure  of  the  glottis  which  oc- 
curs in  whooping-cough,  and  is  met  with  in  spasmodic  asthma, 
pleurodynia,  and  other  affections,  and  its  intermittence  consti- 
tutes an  important  element  of  diagnosis  in  cases  in  which  aneu- 
rismal or  other  movable  tumors  press  upon  the  larger  bronchi, 
and  in  those  also  in  which  obstruction  is  caused  by  the  presence 
of  foreign  bodies  in  the  main  bronchi  on  either  side  of  the  chest. 

(c)  Under  the  hdad  of  weak  respiration  may  also  be  ranged 
certain  cases  in  which  the  breathing  sounds  are  either  weak  and 
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indeterminate  in  character,  or  else  are  replaced  by  an  indistinct 
liuinining.  This  condition  of  respiration  is  not  necessarilj 
limited  to  unhealthy  persons,  as  I  liave  met  with  several  well- 
marked  instances  of  it  in  persons  enjoying  robust  health. 

(if)  Absence  or  Buppresnion  of  respiration, — The  total  absence 
of  respiratory  sounds  denotes  the  existence  of  causes  which  either 
obstruct  the  bronchi  completely,  or  else  prevent  the  action  of  the 
lungs.  The  one  essential  condition  is  that  air  shall  not  permeate 
the  lung-tissue.  Thus,  the  causes  already  mentioned  as  pro- 
ductive of  weak  or  diminished  respiratory  sounds  may  lead,  when 
still  further  developed,  to  their  entire  annihilation.  Excessive 
tuberculous,  cancerous,  or  other  infiltration  of  the  lung,  or  of 
any  portion  of  it ;  an  extreme  degree  of  vesicular  emphysema; 
complete  occlusion  of  a  bronchus,  whether  from  internal  ob- 
struction, or  from  external  pressure,  as  from  aneurismal  or  other 
tumors ;  large  collections  of  fluid  or  of  air  in  the  chest,  com- 
pressing the  entire  lung  and  forcing  it  back,  a  carnified,  im- 
pervious mass,  against  the  vertebral  column, — these  are  some  of 
the  causes  of  absent  respiration,  the  two  latter  being  of  most 
frecjuent  occurrence. 

2d.  llhijthm, — During  healthy  respiration,  mspiration  and 
expiration  take  place  evenly  ;  the  expiratory  follows  closely 
upon  the  inspiratory  movement,  and  a  brief  interval  of  repose 
follows  the  completion  of  each  respiratory  act.  These  general 
characters  hold  good,  whatever  may  be  the  increase  or  decrease 
in  the  frequency  of  the  respiration,  so  that  the  expiratory  sound 
maintains  its  due  relative  bearing  to  the  inspiratory,  the  ratio  of 
the  one  to  the  other  being  about  1  to  4.  But  in  disaase  varioas 
modifications  are  observed.  Thus — (a)  the  mode  of  evolution  of 
the  sounds  may  be  altered,  and  instead  of  being  even  and  con- 
tinuous from  their  commencement  to  their  close,  both  sounds, 
but  especially  the  inspiratory,  may  become  jerking  or  inter- 
rupted— evolved,  as  it  were,  by  instalments.  This  is  the  respi- 
ration sarcadee  of  Laennec, — the  cogged-wheel  respiration  of 
some  English  authors.  (6)  Expiration,  instead  of  following 
closely  upon  inspiration,  may  be  separated  from  it  by  a  distinct 
interval  or  pause.  And  {e\  instead  of  bearing  their  due  rela- 
tive proportion  to  each  other,  the  sound  of  expiration  may  be 
increased  in  intensity  and  duration  until  it  becomes  louder  than 
the  inspiratory  murmur,  and  extends  over  the  normal  interval  of 
repose,  so  that  inspiration  succeeds  expiration  witii  scarcely  an 
appreciable  interval  of  silence. 

\a)  The  first-named  variety,  when  existing  generally  over  one 
or  both  lungs,  is  indicative  of  something  giv'ing  rise  to  irregu- 
larity in  the  act  of  inspiration.     Thus,  timidity  or  nervousness 
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"^Vils  t  ibe  patient  is  untlergoing  examination ;  the  pain  of  pleurisy 
or  in  terco^lal  rheumatism;  spasmutlic  affections  of  the  siir-pas- 
SBgcrs  ;   or,  indeed,  any  cause    which   will    produce   occassional 
checks  during  the  act  of  respiration,  iiuiy  give  rise  to  jeiking 
iaterruption  iu   the  sounds.     And  as  the  cimt?e  of  sucli  irregu- 
larity in  any  particular  instance  must  be  sufficiently  obvious,  the 
exjstetice  of  genertilly  dilfuyeil  jerking  respiration  is  compara- 
tively unimportant  in  a  difi gnostic  point  of  view.     But  wiien  it 
exists  in  small  portions  oiily  of  the  lung«,  and  when,  more  espe- 
cially^ it  ig  met  with  in  the  uppfM*psu't  of  the  chestj  its  practicul 
significance  can  hardly  be  overrated,  inasmuch  as  the  finely  di- 
vided jerking  respiration,  or,  as  it  has  been  termed,  the  "cogged- 
iroeel"  rhythm  of  respiration,  heard  in  thjit  situation,  is  a  fre- 
<lucDt  aceotupaniment  of  incipient  tuberculization  of  the  lungs. 
A**  im mediate  cause  is  not  quite  determined.      It  is  commonly 
supposed  to  be  referable  to   the  presence    of  thick,   tenacious 
JDQcus,  which  presents  some  obstruction  to  the  free  ingress  and 
egre&s  of  the  air     But  although   this  is  doubtless  a  frequent 
caose  of  it,  I  am  strongly  inclined  to  the  belief  that  it  may  arise 
'Duependently  of  mucus  in  the  air- passages,  as  a  result  of  ob- 
iftrueiion,  consequent  on  pressure   caused   by  the  presence  of 
^*Joereles  or  some  other  form   of  consolidation.     Not  otily  is  it 
^y    to  conceive  how   the  presence  of  tubercles  or  other  solid 
^ters  may  press  upon  the  smaller  brorrchi  and  produce  such 
onstruciion,  but  1  have  so  often  met  with  jerking  respiration, 
'^^''"ing  the  early  stage  of  tubercle,  in  persons  who  at   the  time 
^.*"^  quite  free  from  cough,  expectoration,  rSles,  ijnd  every  other 
*uence  of  dhicus  in  the  air- tubes,  that  I  cannot  regard  it  as* 
*^*ariably,  or  even  generally,  referable  to  the  presence  of  mucus. 
^^  always  due  to  temporary  loeal  obstruction  of  the  air-tubes, 
®Uch  a  nature  as  will  yield  to  the  force  of  the  inspiratory  blast 
•      *Oon  nd  the  expansion  of  the  lungs  has  reached  a  certain  point; 
ItK*"^     I    believe  that  the  obstruction    is    usually    occnsioned  by 
'to  *^^*^'*'"i?  ^*^  ^^  pressure  on,  the  walls  of  the  air-passages,  and 
^^  by  the  presence  of  thickened  mucus. 

(&)  The  second  variety  in  which  a  distinct  interval  or  pause 

^^*ard  between  the  close  of  inspiration  and  the  commencement 

r     <ixpiration  is  of  less  importance  in  adingnostic  point  of  view. 

r  Uiay  depend  upon  any  cause  which  puts  a  stop  to  the  produc- 

^*1  of  sound  before  the  close  of  the  nspiratory  act;    or  whrch, 

^*   the  other  hand,  prevents  the  production  of  sound  during  the 

"*-*^menceraent  of  expiration.     Thus,  the  inspiratory  sound,  in 

"^^^  of  pulmonary  consolidation,  ceases  before  the  acconipnuy- 

p^g  expansion  of  the  chest;  whilst,  on  the  other  hand,  in  emphy- 

^^a,  when  the  elasticity  of  the  pulmonary  tissue  is  impaired, 


^ 
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the  contained  air  is  not  expelled  from  the  air-vesicles  during  the 
first  portion  of  the  expiratory  act.  In  cither  case  an  interval 
occurs  between  the  cessation  of  the  inspiratory  and  the  com- 
mencement of  the  expiratory  sound ;  but,  in  the  one  case,  this 
is  caused  by  the  inspiratory  sound  being  prematurely  checked, 
in  the  other  by  an  abnormal  delay  in  the  commencement  of  the 
expiratory  sound. 

(c?)  The  third  variety  is  characterized  by  an  alteration  in  the 
relative  duration  and  intensity  of  the  inspiratory  and  expiratory 
sounds.  The  proportion  which  the  former  bears  to  the  latter  is 
about  four  to  one  in  a  state  of  health,  and  may  become  as  one 
to  five  under  the  influence  of  disease.  This  excessive  relative 
prolongation  of  the  expiratory  sound  is  met  with  only  in  em- 
physema, and  is  referable  in  part  to  the  absolute  prolongation 
of  expiration  consequent  on  the  diminished  resiliency  of  the 
lung  and  the  swollen  and  thickened  condition  of  its  mucous  lin- 
ing membrane,  and  in  part  also  to  the  abnormal  shortening  of 
the  sound  of  inspiration,  the  sound  in  many  cases  of  emphysema 
being  heard  only  towards  the  close  of  the  inspiratory  act.  But 
simple  prolongation  of  the  expiratory  sound  is  of  common  oc- 
currence, and  its  essential  cause  is  the  same  in  all  instances^ 
viz.,  a  want  of  freedom  in  the  egress  of  the  air  from  the  lungs. 
It  may  exist  to  a  greater  or  less  degree,  and  many  causes  may 
conduce  to  its  production.  One  of  the  most  common  is  the 
thickened  and  swollen  condition  of  the  mucous  membrane  of  the 
air-passages  which  exists  in  chronic  bronchitis;  another,  the 
pressure  of  aneurismal  or  other  tumors  on  the  bronchi ;  and  an- 
•  other,  consolidation  of  the  lungs,  from  whatever  cause  arising — 
whether  from  internal  deposit  or  from  external  pressure,  as  in 
pleurisy  or  pneumothorax.  But  the  most  common,  and  there- 
fore practically  the  most  important,  is  the  presence  of  tubercles 
in  the  lungs.  Tubercular  matter,  when  deposited  in  the  lungs, 
is  found  either  on  the  free  surface  of  the  bronchial  mucous  mem- 
brane, or  in  the  tissue  external  to  the  air-vesicles.  In  either 
case  it  gives  rise  to  more  or  less  swelling  of  the  bronchial  lining 
membrane,  and  causes  projections  into  the  air-passages,  with  a 
corresponding  diminution  in  their  calibre ;  impairs  or  interferes 
with  the  resiliency  of  the  lung,  and  creates  more  or  less  impedi- 
ment to  the  free  egress  of  the  air.  Thus,  the  conditions  essen- 
tial to  the  existence  of  prolonged  expiratory  murmur  are  often 
present  at  an  early  stage  of  consumption,  and  as  many  of  the 
more  characteristic  signs  of  tubercle  are  at  that  time  wanting, 
prolonged  expiration  becomes  a  valuable  diagnostic  sign.  It  is 
insufiicient  of  itself  to  aff'ord  evidence  of  the  disease,  but  it  serves 
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to  confirm  in  the  strongest  manner  any  evidence  derived  from 
other  sources. 

3d.  Quality. — ^Anything  which  interferes  with  the  normal 
condition  of  the  lung,  whether  by  solidifying  or  otherwise  altering 
the  density  of  its  tissue,  by  producing  alterations  in  the  calibre 
of  the  air-passages,  or  by  afifecting  the  dryness  of  the  bronchial 
mucous  membrane,  and  thus  increasing  the  friction  encountered 
by  the  inspired  air,  will  interfere  with  the  soft  breeziness  of 
the  sound  which  has  been  described  as  characteristic  of  healthy 
respiration.  The  earliest  deviation  from  the  natural  standard 
quality  of  respiration  is  roughness,  coarseness,  or  harshness, 
occasioned  sometimes  by  rarefaction,  but  more  commonly  by 
solidification  of  the  pulmonary  tissue,  with  some  degree  of  swell- 
ing of  the  bronchial  mucous  membrane.  This  variety  of  abnor- 
mal breathing,  especially  when  strongly  pronounced,  is  marked 
by  the  peculiarly  blowing  or  whiffing  character  of  the  sounds, 
and  by  their  increased  duration  and  intensity, — characters 
which,  though  common  to  both  sounds,  especially  in  their  highly 
developed  types,  are  first  perceived  and  are  most  strongly 
marked  in  the  sound  of  inspiration.  But  the  greater  the  amount 
of  local  change  the  greater  the  alteration  in  the  sounds  of  res- 
piration ;  and  thus  it  happens  that  when  the  pulmonary  tissue 
is  condensed,  and  the  sounds  emanate  from  the  large  bronchi  or 
from  hollow  spaces  in  the  lungs,  the  character  of  Jiollowness  is 
superadded  to  the  other  characters  already  described,  and  the 
breathing  is  not  only  rough,  harsh,  and  blowing,  but  is  of  a  dis- 
tinctly hollow  character.^  Changes  in  the  density  of  the  pul- 
monary tissue  may  thus  be  traced  by  the  alterations  which  occur  • 
in  the  respiratory  sounds.  Condensation,  for  instance,  when 
only  slight,  and  confined  to  the  air-vesicles  and  smaller  bron- 
chial tubes,  is  simply  accompanied  by  a  roughness,  coarseness, 
or  harshness  of  respiration,  marked  by  a  blowing  or  whiffing 
character,  such  as  is  not  observed  in  a  state  of  health ;  when 
the  structure  of  the  lungs  is  more  deeply  implicated,  and  the 
smaller  tubes  are  rendered  impervious,  so  that  the  vibrations 

'  Some  theoretical  considerations  relative  to  the  reinforcement  of  the  res- 
piratory sounds  in  certain  instances  of  hollow  breathing  have  been  lately 
forced  into  more  or  less  prominence  by  Skoda,  of  Vienna.  He  has  attempted 
to  ignore  the  effect  of  pulmonary  consolidation  in  rendering  more  audible  on 
the  chest-walls  any  sounds  emanating  from  the  bronchi,  and  has  endeavored 
to  explain  the  admitted  increase  in  the  loudness  of  such  sounds  under  cer- 
tain circumstances  by  reference  to  the  doctrine  of  consonance.  As  the  mat- 
ter will  be  discussed  in  connection  with  increased  vocal  resonance,  to  which 
the  same  theory  applies,  it  is  needless  to  enter  on  the  question  at  present,  but 
I  would  refer  the  reader  to  pp.  11&-18  of  this  treatise.  Whatever  is  there 
stated  relative  to  increased  vocal  resonance  applies  equally  to  the  reinforce- 
ment of  the  sounds  of  respiration. 
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conveyed  to  the  ear  are  derived  from  bronchial  tubes  of  a  larger 
size,  the  sound,  though  still  rough,  coarse,  or  harsh,  is  more 
dry,  more  blowing,  and  more  prolonged  than  in  the  earlier 
stage  of  the  disease;  whilst  at  a  still  later  stage,  when  even 
greater  condensation  of  the  lung-tissue  has  occurred,  and  the 
sounds  emanate  chiefly  from  the  larger  bronchi,  the  breathing 
assumes  a  decidedly  hollow  character,  and  somewhat  resembles 
that  which  is  heard  in  health  over  the  larger  bronchial  tubes. 
Hence  this  variety  of  breathing  has  been  termed  *' bronchial" 
breathing.  When  solidification  is  compWte, — when  in  fact  the 
lung  is  hepatized,  as  in  pneumonia,  and  the  walls  of  the  bronchi 
are  dry  and  tense,  forming  good  reflectors  of  sound,  a  metallic 
resonance  is  superadded  to  the  mere  bronchial  character,  the 
blowing  is  less  diffused,  and  a  sound  results  which  greatly  re- 
sembles that  produced  by  blowing  sharply  through  a  brass  tube. 
This  form  of  breathing  has  been  called  "tubular"  breathing. 
When  again,  as  is  sometimes  the  case,  a  large  bronchus,  or  a 
bronchial  tube  which  has  undergone  dilatation,  or  a  small  empty 
vomica  with  tense  walls,  is  surrounded  by  condensed  and  homo- 
geneous lung-tissue,  the  air  passing  through  or  into  it  produces 
a  sound  resembling  that  produced  by  air  passing  rapidly  into  a 
small  cavity.  This  form  of  respiration  has  been  styled  "cav- 
ernous" respiration.  When,  again,  the  cavity  is  still  larger, 
and  is  bounded  by  tense  walls,  as,  for  instance,  the  pleural  cav- 
ity, or,  as  in  some  rare  cases,  a  large  excavation  in  the  lung, 
the  air  passing  into  it  occasions  a  sound  like  that  of  air  passing 
rapidly  into  an  empty  jar  or  small  cask,  and  hence  this  variety 
of  respiration  has  been  termed  "amphoric"  respiration. 

It  will  be  perceived  that  all  these  varieties  of  hollow  breath- 
ing merge  gradually  into  each  other,  and  differ  only  in  the  size 
apfl  condition  of  the  air-passages  or  spaces  in  which  the  sounds 
take  their  source,  and  in  the  density,  homogeneity,  and  con- 
ducting power  of  the  surrounding  parts.  They  are  not  peculiar 
to  any  particular  form  of  disease,  nor  to  any  one  form  of  struc- 
tural mischief,  but  are  each  indicative  of  a  certain  physical 
condition  of  the  pulmonary  apparatus,  the  nature  and  true  sig- 
nificance of  which  must  be  determined  by  other  means.  Thus, 
for  instance,  a  large  or  a  dilated  bronchus,  surrounded  by  con- 
densed pulmonary  tissue,  may  produce  a  sound  which  cannot 
be  distinguished  from  the  so-called  cavernous  breathing,  whilst, 
on  the  other  hand,  a  small  cavity,  or  a  number  of  small,  empty 
vomica  in  the  lungs,  may  occasion  respiratory  sounds  closely 
resembling  the  so-called  bronchial  and  tubular  breathing.  So 
gradually  do  the  diff'erent  varieties  of  hollow  breathing  merge 
into  each  other,  that  it  is  sometimes  difficult  to  decide  whether 
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%  gireti  sound  arises  from  a  bronchus  or  from  an  abnormnl  cavity 
in  the  lung-ti^siie.     All   that  is  essinitial   to  the  proihiction  of 
any  form  of  hollow  hrerttliing-sound  is  an  enjpty  space  of  a  cer- 
ium size,  in   free  communication  with  t!ie   upper  air-passages, 
and  sarroundcil  by  consolidated  or  Iromogeneous^  yet  vibratile 
Itnjg.     The  preci.^e  nature  of  tlie  hollow  space' and  the  exact 
Muse  of  the  consolidation  or  increai^ed  homogeneity  of  the  sur- 
^bnding  tissue  cannot  he  determined  solely  by  the  auscultatory 
signs,  hut  must  be  decided,  if  at  all,  by  the  liistory  of  the  ease, 
the  conclirion  of  the  piuient,  the  situatroTi  of  the  spot  at  which 
the  Bonnd  is  most  audible,  and  by  the  signs  elicited  by  other 
m^ans  of  examination.     The  terms^   ^^  bronchial/'   ^*  tubular/' 
wid  **  cavernous,''  tlierefore,  are  objectioniible,  as  implying  a 
theory  jis  to  the  source  of  the  sounds,  wldeh,  in  many  instances, 
Duiv  be  erroneous,  aod   in   its  practical  application   has  olten 
willed  inexperienced  ausciiltatons.     If,   for   convenience   sake, 
I    the  terms  are  retained,  their  true  significance  must  be  borne  in 
Oiiriil^  in  order  that  undue  importance  may  not  be  attached  to 
thewi.     Neither  of  them  conveys  the  slit^litest  infiumation  which 
^^  not  afforded  by  the  term   ^'hollow,"  and   I   am   strongly  of 
opinion  that  we  shouM  do  well  to  expunge  such  fallacious  wonls 
from  our  phraseology,  and  employ  the  term  ''hollow'^  as  nppli* 
<^«ble  to  all  abnormal  breathing-soimds  of  a  hollow  character. 

Il  follows,  from  what  has  hecn  already  stated,  that  deviations 
^oin  the  healthy  quality  of  respiration  are  to  he  found  in  the 
^^T\y  or  dry  statjc  of  bronchitis,  in  which  the  air-ruhes  are  con- 
^^Hte<I  and  devoid  «'f  secretion  ;  in  eongestiou  of  the  lungs,  with 
"i&t^jnsion  of  the  vessels  beneath  the  pulmonary  vesicular  mem- 
hrane,  causing  narrowing  of  the  air-passages  or  irregularity  of 
^heir  surface;  in  dihitation  of  the  bronchi,  and  in  excavations 
^»  the  lung-substance,  from  whatever  cause  arising;  in  vesicular 
einpliysema,  and  in  pulmonary  consolidation,  whether  caused 
"J  die  infiltration  of  tubercle  or  other  matter,  by  the  contraction 
^^  inflammatory  exudation,  or  by  the  pressure  of  lluid  or  of 
*p1i(i  or  gaseous  materials  io  the  pleural  cavity — the  only  excep- 
^'onft being  when  sufficient  healthy  lung-tissue  intervenes  between 
^^<i  ejir  and  the  part  affected  to  mask  the  morbid  sounds  by  its 
*^^n  Natural  ones,  and  when  the  aumiint  of  foreign  matter  in  the 
P*<-''ira  is  such  as  to  put  a  stop  to  all  pulmonary  sounds,  or  pre- 
y^m  their  conduction  to  the  ear.  In  the  hitter  case,  the  lung 
**  pn}<hcd  upwards  and  back  war fls  n gainst  the  spinal  column,  and 
^  hollow  breathing- sound  will  still  he  audible  about  the  miihlle 
^f  the  back,  close  to  the  spine,  or,  in  other  words,  in  the  posi- 
MOa  ftf  ii^Q  main  bronchi. 
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Further,  it  is  obvious  that,  according  as  the  changes  capable 
of  altering  the  quality  of  the  respiratory  sounds  are  limited  to 
one  spot,  or  are  generally  diffused  throughout  one  or  both  lungs, 
so  will  be  the  extent  of  the  area  over  which  the  altered  breath- 
ing-sound is  heard ;  and  according  as  the  changes  are  of  a 
transient  or  enduring  nature,  so  will  the  alteration  in  the  sound 
prove  more  or  less  persistent.  These  are  points  which,  riewed 
in  connection  with  the  history  of  the  case,  and  the  position  and 
character  of  the  sound  itself,  not  infrequently  lead  to  a  correct 
diagnosis  as  to  the  nature  of  the  existing  mischief. 

The  following  tables  will  show  at  a  glance  the  varieties  of 
respiration  in  health  and  disease,  their  special  characters,  their 
mode  of  production  and  usual  seat,  as  also  the  forms  of  disease 
with  which  the  morbid  varieties  are  usually  associated. 
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TABLE  I. 


RESPIRATION   IN    HEALTH. 


■wHbCI.  tSyiMMIjrM* 


I 

2      Renpiratorj 
or  TMietilar 
marmor. 


BxaK^rat«d 
Tesiciilar 

murmur,  or 

pofriiA 
breathing. 


Character  of  the  sound. 

Inspiratum.— A.  soft,  d if- 
faoed  sound,  of  a  breezy 
character,  gradually 
developed  and  cotitin- 
Qoua,  aceompanyinir 
the  whole  rvapitatory 
act;  followed  without 
any  appreciable  inter* 
▼ftl  by  the  expirntftry 
sound,  which  is  nbort. 
weak,  and,  in  Boine 
persona,  almost  inau- 
dible. 


The  same  as  the  pulmo- 
nary vesicular  mur- 
mur, but  exagfi^erated 
or  intensified  in  de- 
gree. 


3 


,    Bronchial 
bmtbing. 


Tlouf  produced. 

Tntpiratinn.  —  Bj  Tihrations  ex-  -i| 
cited  in  the  inward  current  of 
air  by  its  friction  against  the 
walls  uf  the  air-pa8»Hge8 ;  by 
the  obstacles  presented  by  the 
subdivision  of  the  bronchi;  and 
by  the  irregularity  of  the  sur- 
face of  the  pulmonnry  yesioles 
on  which  the  air  impinges. 

Expiration. — By  the  Tibratlons 
excited  in  tbe  expired  air  by  its 
friction  against  the  walls  of  the 
air-passages. 

^  By  the  same  causes  as  produce 
the  ordinary  Tosicular  murmur, 
but  the  sound  acquires  inten- 
sity in  conaequ^nceof  the  great 
fr«'edom  in   the  action  of  the 

I  lungs  in  early  childhood,  the 
remarkable  resiliency  of  the 
lung  tissue,  and  the  small  sise 
of  the  air-Tesicles  which  leads 
to  there  bt'ing  a  larger  number 
of  them  in  a  given  space  than 
in  adult  life. 


Tracheal  or 

tabular 
breathing. 


Both  the  respiratory 
sounds  are  louder, 
rougher,  and  of  a 
higher  pitch  than  their 
corresponding  vesicu- 
lar murmurs;  they 
are  of  a  somewhat  hoi 
low,  blowing  charac- 
ter, more  rapidly 
evolved,  and  follow 
each  other  less  closely, 
so  that  there  Is  an  ap- 
preciable interval  be- 
tween the  close  of  in- 
spiration and  the  com- 
mencement of  expira- 
tion. This  variety  of 
breathing  merges  grad- 
ually into  the  nwxt  va- 
riety, tracheal  or  tubu- 
lar breathing. 

f  A  loud,  dry,  hoarse,  and 
hollow  sound,  as  if 
caused  by  the  ruih  of 
air  through  u  tube  of 
considerable  diameter, 
rongh  and  irregular  on 
its  internal  'surface. 
The  inspiratory  and 
expiratnry  sounds  are 
of  nearly  equal  dura- 
tion, and  a  distinct  in- 
terval occurs  between 
the  cessation  of  the 
former  and  the  com- 
mencement of  the 
latter. 


ito  usual  seat. 

The  air-vesicles  and 
terminal  bronchi, 
and  therefore 
heard  in  all  parts 
of  the  chest  except 
the  upper  part  of 
the  sternum  and 
the  space  between 
the  scApulee,  cor- 
responding to  the 
roots  of  the  larger 
bronchi. 


In  children,  in  all 
parts  of  the  chest 
where  the  ordinary 
vesicular  respira- 
tion is  audible. 


Its  peculiar  character  Is  referable 
to  the  size  and  rttoghness  of  the 
air-piissages  in  which  it  origi- 
nate.", and  to  their  sound-re- 
flecting power. 


The  upper  part  of  the 
sternum  aud  the 
spHce  between  the 
scapulfe  correspon- 
ding to  the  roots  of 
the  bronchi. 


Its  peculiar  character  is  due  to 
the  size,  roughness,  and  sound- 
reflecting  property  of  the  tubes 
in  which  it  originates. 


,  Over  the  larynx  and 
trachea. 
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TA 


changes. 


Varifty. 


Synonym. 


CHANGES   WHICH   OCCUR  IS 
Character  qfthet 


Exaggerated  or  inereMed. 


Supplempntary 
or  pueri!«* 
breathing. 


The  same  as  the  ordinary  vesicnlar  i 
mur  of  health,  but  exaggerate  o 
teoffified  in  dei^ree :  identical  io  ( 
aeter  with  the  puerile  resptratJo 
healthy  children. 


In  intensity. 


Weak  or  diminiiihed. 


Feeble  respira* 

tiOQ. 


The  ordinary  resicalar  marmar.  neH 
tered  in  charactt* r,  but  simply  dii 
ished  in  intensity  and  duration. 


Weak  and  indeterminate. 


Indeterminate 
breathing. 


The  precise  character  of  the  sound 
not  be  defined :  it  i«  sometimes  i 
and  ind**terniinatf .  and  at  others  I 
placed  by  an  indistinct  humming. 


Absent  or  suppressed. 


No  sound  is  heard. 


Jerking  or  interrupted. 


'  Cogged- wheel  re- 
spiration, or  re- 
spiration sac- 
cad^  of  Laeu- 


The  character  of  the  mnnds  need  w 
materially  altered,  but  both  soanA 
pecially  the  inspiratory. innteadaf I 
cTen  and  continuous  fVom  their  i 
mencement  to  their  done,  are  Jtr 
or  interrupted— evolved,  as  it  *«r 
instalments. 


lu  rhythm. 


A  dintinct  interral,  of  vary* 
log  duration, 
between   the  ii 
and  expiratory 


al,  of  vary-  n  f 

may  occur  /  ) 

inspiratory  r '  "  '    '    '     ') 

r  acts.          )  K 


Expiration,  Instead  of  Ibllowing  d 
upon  inspiration,  may  be  aepa 
from  it  by  a  distinct  interval  of  ■m 
duration. 


The  relative  duration  and 
intensity  of  the  inspira- 
tory and  expiratory 
sounds  may  be  altered. 


} 


The  inspiratory  sound  may  be  relal 
and  absolutely  shorter  than  in  bi 
and  the  expiratory  sound  relativel 
absolutely  louder  and  more  prok 
Sometimes,  though  the  duration  a 
tensity  of  the  inspiratory  i«onnd  a 
perceptibly  affected,  the  expb 
sound  may  be  prolonged  and  IntMi 


Coarse,  harsh,  or  rough. 
Blowing  or  whifBng. 


Coarse,  harsh,  and  rough,  in  the  fli 
stance,  but  when  strongly  develoi 
a  blowing  or  whifling  character, 
change  is  perceptible  in  both  so 
which  are  increas*^  in  duration  k 
teuf ity,  but  it  is  most  marked  i 
sound  of  expiration.  It  i^hulually 
into  the  next  variety. 


In  quality.  . 


Of  a  hollow 
character. 


Bronchial  or 
tubular. 

Cavernous. 

Amphoric 


Bronchial  or  tu- 
bular breathing. 

Cavernous 
breathing. 
Amphoric 
breathing. 


Accompanied  by  a  metallic 
resonance. 


To  the  blowing  or  whifBng  eharttc 
the  sound  last  described  is  supec 
the  chariicter  of  hoUowiitta,  to  th 
breathing  is  not  only  rough  and 
ing,  but  of  a  distinctly  hollow  ehai 


A  metallic  character  is  superadded 
hollowness  of  the  sound  whenew 
der  the  conditions  prod-etive  of  I 
breathing,  the  walls  nf  the  alr-|Mii 
are  teiiae  and  poaaeti  a  gnsni  s 
reflecting  f 


*  Puerile  is  a  wrong  term  as  applied  to  any  form  of  morMd  bresthlng. 


ir. 


SOUNDS   (IF    RESPIRATION    IN    DISEASE. 


IIuw  pnfluod. 


^  By  tlie  inonlinate  action  of  crtiiin 
I  h*-nUh>  irortinn*  nf  the  liiiit;«:,  set  ii|» 
I        to   •iujiply  th»'   ili-flnVnry    I'f  n-i-im 

Iti  -n  CMrisi'-^iii-nt  "n  the  iiiMi-tJvity  t-f 
otlu'r  |>ott:i'njs  which  are  dt-Mimytd  or 
uITvoti'd  by  tliMfii^e. 


Rt  any  riiu^  which  lnf»*rf»Te«  with  Jind 
'|>rfT<*iitii    the    full    intlatiun    of    the   I 
lauym.  I 


Not  clearly  R'«c«'rtain«»d. 


//«  unHiil  rfiit. 

N(»t  pi'dillar  to  any  i>ortif»n  of 
till*  liiuift,  nn<l  ntit  ilitTu«r-i 
j;»'n»Tiilly  tliiTi  hotjt 
chi'i«t,  liki*  rill*  wnlhiinif 
ffNOi'jit  ill  ■i^iminj^ic-  ji*r  m  a, 
wIh'P  it  in  of  tt«lIJlJ'>o^■^^  ' 
tioni,  hur  limiti-d  lo  Cfri.iin 
MjKitt  in  tin-  Tiriiiiiy  of  ili»- 
«-iim*d  portiODH  of  the  luiiK-. 


J 


Net  pcruHnr  to  iiny  portion  *■*.    ■ 
Uh'     Iiiii);'<:      i-flen     ilitfu— -. 
tiiroii^linut     th«*    cliH't.    Kul 
Huni'tiini'H  liiiiitfil  tfi  H  i-arl '  i  '' 
th»*  lunp  fUpplM'tl  \*\  •■iJi  ■  r 
more  i>:irlirulur  liniiii.-Li. 


By  any  caim*-  whi-^h   jir'-Ti-nt-^  the  air 
from  periiiOHtiiii:  ihe  luui<-ti:«:*ue. 


Whnn  p'n«THlly  diff-iM^I  o?.rr  thi-  surf'«ci' 
»if  Ihr  i-ht-ft".  ii    i-j  pruhi«-»-«l  hy  fomc- 
ibtotf  vtiloh  fMapa^lnti.t  a.ji'rkint;  iiit»-r- 
mpU^n  In  ih**  met   of  hrHathinir,  h" 
oer*ouNTi»«»,  ill     pinn  ol  pU-iiri^y.  or 
f;p«^fCi<>d1f>  ■  ff"Ctinli  nf  I  he  M  i  r-pHK'-ilirej., 
Wlit-ii  '  iTifnn-d  tM  iHrt.cuiiir  iKirtii-iis 
of  till-  luni;".  it  •«  ilui*  t<i  Huiin*  I'w.il 
ofrjftacl*-  tf>  thf  fr^'o    niirr--' 
of  tb*"  air        isHy  t^»  tli**  pn-iiiirr  of 
tobrrrdUr  ilcf^-^it,       to  th-  pn'^-Hiioe 
of  thick  niuciii*  in  tli**  air  psiM-jij^i'i. 
Ettlier  liy  thv  c^^f^iitinn  of  the  in^pira- 
lofy  «^uDd  I'Msfmrv  IbitrliiJ)*  i>f    h*- 
rpimtory  act^  at  o  "  'niy  p'-r 

1  of  (b«   lHir)e«   fl  wblt^b  the  uir- 
»  an  ohitTuetiMJ    or 
tl|»  ^bwBint  of  M>iii]d   durini:  the 
■    I  «<  lliB  T  pirainry  art.  «!» 
IP  li  any  cib'-tiicli'  to 
f  portion  of  tb«  lung- 

^Nilii>ncy 
'volien 

'<*Oill4 


May  ocrnr  in  any  jrf»rtion  *  f  ••  < 
rhf!*'.  Iiiit  ulwiivf  liiiiit'-J  " 
ori«'  i-r  ui'Tr  pMrtf..  wiid  «.•■. 
ally  ti)  tlio  whnl**  '-r  •■.::.. 
portion  of  one  liini;  '■!*!> 


Nut  in'cp^sarilv  crinflri'  I  ' 
piirtK'iiliir  p>>rt>iin<-t  «.• 
Iiiit  «if  ;:ri-iit»-f«i  1-1  n  ;•  • 
cani-e  wht-ii  '•iijtir.*- .  ' 
npic*'H  uf  thf  iuii^f. 


Not  p'^cullar  to  nhy 
the  cheMt. 


Not  pf-ciiiiar  to  a*;  v"-»* 
the  i.'heKt. 


Not  |M>ru)iar  f   ti«*  , 
tlnclii-t,  I  •.•avn 
\*   runfirifij    tr.    :«^ 
oiifor  \i*tt\.   -."^t  • 
{▼e  of  tuU-m.;**  feq 


''  1    Not  onnflf»*4  H  av  ciote 
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CHAPTER   VIII. 

OX  THE  RESONANCE  OF  THE  VOICE  IN  HEALTH  AND  DISEASE — BRON- 
CHOPHONY, PECTORILOQUY,  AND  iEGOPHONY ;  AND  ON  THE  DOC- 
TRINE OF  CONSONANCE  AS  APPLIED  TO  SOUNDS  EMANATING  FROM 
THE   chest;    AUTOPHONY;    and   TUSSIVE   RESONANCE. 

Auscultation  of  the  voice,  as  transmitted  through  the  chest- 
walls,  is  another  method  of  obtaining  information  as  to  the  con- 
dition of  the  lungs  and  their  investing  membrane.  Varying  in 
pitch  according  to  the  varying  action  of  the  muscles  which  reg- 
ulate the  larynx,  the  sounds  formed  by  the  vibrations  of  the  vocal 
cords  are  propagated,  not  only  upwards  through  the  mouth,  but 
downwards  through  the  bronchi  into  the  air-cells  of  the  lungs. 
Accordingly,  if  the  ear  be  applied  directly  to  the  chest-walls,  or 
if  the  stethoscope  be  used  as  a  medium  of  conduction,  the  voice- 
sounds  may  be  heard  reverberating  in  the  chest.  And  just  as 
might  have  been  expected  d,  priori^  it  is  found  that  their  character 
is  not  necessarily  proportioned  to  the  loudness  of  the  voice,  but, 
cceteris  paribus^  depends  on  the  condition  of  the  air-passages  and 
of  the  surrounding  pulmonary  structure.  Thus  it  becomes  evi- 
dent that  if  we  make  ourselves  familiar  with  the  sound  of  the 
voice  as  heard  in  the  different  portions  of  a  healthy  chest,  and 
can  discover  the  conditions  which  lead  to  an  alteration  in  its 
character,  auscultation  of  the  voice  will  furnish  a  valuable  index 
to  the  existence  of  various  forms  of  disease. 

The  first  points  to  be  determined  are  the  peculiarities  of 
character  belonging  to  the  vocal  resonance  during  health  in 
different  portions  of  the  respiratory  tract,  and  the  mechanism 
or  precise  local  conditions  to  which  these  peculiarities  are  at- 
tributable. 

If  the  stethoscope  be  applied  over  the  larynx  of  a  healthy 
person  while  speaking,  the  voice  will  be  transmitted  through  the 
instrument  to  the  ear  with  greater  force  and  loudness  than  it 
reaches  the  other  ear,  inasmuch  as  in  the  one  case  the  sound  is 
concentrated  within  the  narrow  tube — the  larynx — to  which  the 
stethoscope  is  applied,  and  in  the  other  is  diffused  in  a  large 
space,  and  thereby  necessarily  loses  in  intensity.  This  resonance 
of  the  voice  is  termed  natural  laryngophony,  while  that  which  is 
heard  along  the  trachea,  whether  in  the  mesian  line  in  front  or 
at  the  lateral  parts  of  the  neck,  and,  to  some  extent,  even  over 
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t^^  spinous  processes  of  the  vertebriie  behind,  is  callerl  natural 
tT'a.C5litM)phony.  In  larjngophony  and  trachcophonj  the  voice 
■ftc^oncis  not  only  to  be  produced  but  to  be  concentrated  imme- 
■•Aiatcly  beneath  the  stethoscope,  and  conveys  the  imprecision  of 
H  passing  through  the  instrument  so  as  to  strike*  directly  and 
P  Wcibly  on  the  ear. 

-<^Vt  the  upper  part  of  the  sternum  and  oi*  the  posterior  surface 
of  tbe  chest,  between  the  spines  of  the  scapuh^e,  where  the  larger 
wonchi  are  given  off,  the  voice  Is  heard  less  louJ,  less  con- 
^^entmied,  and  less  distinctly  articulated;  it  appears  to  be  pro- 
duced at  a  greater  distance,  to  be  more  diffused,  and  to  strike 
less  directly  against  the  ear,  so  that  the  words  seem  to  be  at 
the  end  of  the  instrument,  instead  of  passin^^  through  it  into  the 
ear.  This  being  the  sort  of  vocal  resonance  heard  over  the 
larger  bronchial  tubes,  is  termed  natural  bronchophony, 

Over  smaller  bronchi  the  articulation  is  still  more  imperfect, 
*tifl  the  resonance  is  considerably  weaker  and  less  concentrated, 
Jfbilst  over  the  whole  of  the  parietes  of  the  chest  under  which 
lies  the  vesicular  structure  of  the  bing  the  vocal  resonance  is 
cvc?ri  more  diffused,  is  no  longer  articulated,  and,  in  fact,  does 
^^}  *»njount  to  more  than  an  obscure  buzzing  or  humming.  Even 
*«i8  buzzing  is  sometimes  absent. 

I^ut  there  are  other  modifications  which  require  notice-     As 

*  Funeral  rule,  vocal   resonance  is  most  distinct  in  thin  persons, 

•nd   [g  obscure  or  indistinct  in  persons  whose  chests  are  well 

^^ered  with  fat  and  muscle,  and  in  whom  consequently  an  im- 

IJ^'^fect  conducting  medium  is  interposed  between  the  sound  and 

"^  ear  of  the  observer;  it  is  strongest  when  the  voice  is  grave 

**J^  low-toned;  clearest  and  most  flistinctly  articulated  when  it  is 

*^•*^p  or  of  a  high  pitcli;  it  is  louder  in  front  than  behind,  ex- 

,  ^Pt  just  in  the  interseiipular  regions  over  the  root  of  the  nuiin 

""^^Uchi,  and  is  more  developed  in  the  upper  than  in  the  lower 

ji*^**tti  of  the  chest;  it  is  more  intense  on  the  right  side  than  on 

S^^  ^  left,  especially  under  the  clavicles  and  in  the  interscapular 

I    ^8>ons,  and  it  varies  greatly  in  intensity  in  healthy  persons 

l_r*I^arcntly  of  the  same  physical  development, — a  fact  analogous 

^he  greater  intensity  of  tfie  respiratory  murmur  in  some  per- 

'*«  than  in  others,  and,  like   that,  attribtitJible,  I  believe,  to 

^•"lations  in  the  relative  size  of  the  pulraomiry  and  circulatory 

.  ^^panitus,  and  to  the  consequent  greater  or  less  tlegree  of  pul- 

i***Or^ary  expansion.     To  such  an  extent,  however,  does  this  hold 

r^*^<»<l,  that  in  some  perfectly  iiealthy  persons  the  vocal  resunance 

r    ^^r  the  vesicular  structure  of  the  lungs  is  louder  than  it  is  in 

l^^Mers  equally  healthy  and  of  tlie  same  physical  development, 

r^^Or  moderate-sized  bronchi;  w*hilst  in  others,  again,  apparently 
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under  similar  physical  condrtions^.  the  \*oice-sounds  will 
altogether   inaudible  or  will   he  heard    only  as  an   iudisiiii__ 
humming. 

It  is  obvious,  then^  that  no  cf«rrect  inference  as  to  the  eon' 
tion  of  the  lungs  can  he  drawn  merely  from  the  character  oft 
vocal  resonance  in  any  given  ease:  in  other  words,  there  !?> 
standard  of  health  in  this  respect.     The  vocal  resonance,  whi 
may  he  either  weak  or  exaggerated,  if  judged  of  hy  an  aver» 
slandurd,  may  be  perfectly  normal  in  the  case  in  que>tion,  iM 
cannot  be  regarded  as  indicative  of  disease,  unless  it  be  few. 
to  vary  at  different  periods.     So,  too,  its  character  in  any  gi^' 
portion  of  the  chest  cannot  of  itself  affi^rd  trustworthy  evidcri 
of  mifichief;  it  is  only  by  conip^irison  of  corresponding  parts     «:= 
both  sides  of  the  chest,  due  allowance  being  made  for  the  *^ 
ference  which  naturally  exists  between  them,  that  any  satisfy 
tory  conclusion  can  be  arrived  at. 

Further,  as  the  resonance  is  found  to  vary  with  the  pitch  s 
tone  of  the  voice,  it  is  essential,  with  a  view  to  trustworthy  tr 
elusions,  that  the  same  word,  or  series  of  words,  should  be  «c^€- 
peated  in  a  monotonous  manner;  and  as  the  use  of  differ^^'^'t 
words  gives  rise  to  marked  modifications  in  the  character  of  f-  «^ 
vocal  resonance  and  is  apt  to  confuse  the  car,  it  is  advisable 
direct  the  patient  to  repeat  a  single  word,  euch  as  *'twentl 
rather  than  to  count  one,  two,  three,  four,  as  is  sometimes  rec*:> 
mended.  The  Ioii<ler  the  patient's  utterance  the  greater,  c<pi^ 
paribus^  the  intensity  of  the  vocal  resonance,  and,  therefore^, 
a  general  rule,  he  shouhl  be  directed  to  speak  in  a  full,  cl^^^ 
voice,  averting  his  head  from  the  auj^icnltntor.  The  steiho&c*^^^ 
should  be  applic"!  to  the  chesit-walls  firmly  but  lightly;  if  "^^^ 
much  pressure  be  made,  vibration  will  be  checked,  and  the  vc^  ™ 
resonance  will  be  diminished,  whereas,  if  the  pressure  be  "*}<'«' 
sufficient  to  keep  the  instrument  in  firm  apposition  witli  tli<*  '"' 
teguments,  a  tremulous,  bleating  character  may  be  imparte^^ 
the  resonance,  and  may  lead  the  inexperienced  to  an  incor» 
diagnosis, 

Tlirse  points,  then,  being  borne  in  mind,  I  will  endearo "      ^^ 
describe  the  various  modifications  of  vocal  resonance  which       *"' 
met  wJth  in   ilisease,  and  to  point  out  their  causes  and  pr*^  ^^*** 
clinical  significance. 

It  may  be  stated  generally  that  the  natural  vocal  resona"*^^^! 


1 


without  material  iil  tern  tion  in  its  quality,  may  be  either  incres 
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or  diminished   in    any  and  every  portion  of  the  respiratory  ^^^ifi' 
ami  that  this  increai^e  or  diminution  of  intensity  is  attribut^^^ 
to  the  physical  condition  of  the  parts  whence  the  sound  ff*  ^\ 
to  the  ear.     But  further,  the  fjuaUti/  of   the  resonance  m^J^ 


Dimiuished. 
Vocftl  Resonance 
in  disetu<o. 
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altered,  as  well  as  its  intensity,  and,  instead  of  the  natural  voice- 
sound,  there  may  be  a  ringing,  squeaking,  quavering,  or  bleat- 
ing resonance  of  a  metallic  or  an  amphoric  character.  These 
varieties  are  attributable  to  differences  in  the  physical  condition 
of  the  thoracic  viscera.  Placed  in  a  tabular  form,  the  varieties 
of  abnormal  vocal  resonance  may  be  arranged  as  follows  : 

Class.  Variety.  Synonyyn. 

r  Weak  or  feeble. 
\  Suppressed  or  absent. 

Simple  increase. 
j   Hronchophonie.     .     .     (Bronchophony:) 
.  Increased.        J   Pectoriloquous.      .     .     (Pectoriloq^iy.) 
I   Amphoric. 
I  -.iCgophonic.       .     .     .     {jEgophony.y 

In  either  of  the  four  last-named  varieties,  the  resonance  may 
be  of  a  metallic,  ringing  character. 

The  varieties  included  under  the  class  of  *'  dirainishetl  reso- 
nance'* require  little  explanation.  They  are  characterized  by 
nothing  more  than  weakness  or  diminution  in  the  force  or  in- 
tensity of  the  resonance,  and  are  met  with  of  every  degree  ot 
feebleness.  Sometimes,  though  weak,  the  resonance  remains 
clear;  sometimes  an  indistinct  humming  only  is  heard  ;  and  at 
others,  again,  the  sound  of  the  voice  fails  altogether  to-  reach  the 
surface  of  the  chest.  But,  whether  the  resonance  be  altogether 
absent,  or  be  only  diminished  in  intensity,  the  cause  of  the  al- 
teration is  in  either  case  the  same,  viz.,  either  weakness  of  the 
voice,  or  the  occurrence  of  some  physical  change  in  the  parts 
beneath  the  stethoscope  calculated  to  interfere  with  the  trans- 
mission of  the  vocal  vibrations.  This,  of  course,  may  vary  in 
different  cases.  Sometimes  bronchitis,  with  copious  secretion, 
will  lead  to  diminished  resonance  by  obstructing  the  bronchi ; 
tumors  pressing  upon  the  main  bronchus  will  give  rise  to  a 
similar  result ;  sometimes  the  same  effect  will  be  produced  by  ex- 
tensive pulmonary  solidification,  whether  pneumonic,  tubercu- 
lous, or  cancerous, — consolidation  so  extensive,  that  the  small 
stream  of  air  which  the  lungs  still  admit  is  unable  to  throw  the 
solid  matter  into  vibration;  sometimes  by  the  presence  of  cavi- 
ties which  have  not  a  free  communication  with  the  bronchi ; 
sometimes  by  emphysema;  and  at  others  by  tumors  external  to 
the  lungs,  or  by  a  thin  layer  of  fluid  in  the  pleura.  Each  of 
these  causes,  if  proceeding  beyond  a  certain  extent,  may  not 
only  impair,  but  altogether  prevent  the  transmission  of  the  voice- 
sounds  to  the  surface;  but  entire  absence  of  the  vocal  resonance 
is  most  commonly  produced  by  extensive  pleuritic  effusion,  pneu- 
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mothorax,  or  the  presence  of  very  large  tumors  lying  between 
the  lung  and  the  surface  of  the  chest. 

Increased  resonance  is  a  subject  which  requires  more  detailed 
consideration.  It  is  always  referable  to  one  of  two  causes, — 
either  to  consolidation  of  the  lung-tissue  around  the  air-tubes, 
whereby  the  diffusion  of  the  local  vibrations  through  the  ultimate 
ramifications  of  the  bronchi  and  the  air-vesicles  is  prevented,  the 
sound-reflecting  power  of  the  tubes  is  increased,  and  the  pulmo- 
nar}'  parenchyma  is  rendered  more  homogeneous,  and  a  better 
conductor  of  the  vocal  vibrations  to  the  surface  of  the  chest;*  or 
else  to  dilatation  of  the  bronchi,  or  the  formation  of  abnormal 
spaces  in  the  lungs  capable  of  concentrating  and  reflecting  sound 
with  unusual  intensity.  In  either  case  the  condition  specified 
may  exist  to  a  greater  or  less  degree,  and  cceteris  paribus^  the 
intensity  and  precise  character  of  the  vocal  resonance  will  vary 
to  a  corresponding  extent;  so  that  in  diff'erent  cases  or  at  dif- 
ferent periods  of  the  disease,  or  in  diff'erent  parts  of  the  chest  in 
the  same  case  and  at  the  same  period,  every  possible  variety  of 
tone  may  be  met  with,  from  the  slightest  augmentation  of  the 
natural  voice-sounds  up  to  the  loudest  and  most  intensely  de- 
veloped form  of  increased  vocal  resonance.  Five  varieties,  how- 
ever, may  be  distinguished,  as  being  sufficiently  distinctive,  and 
having  each  its  own  practical  significance.  The  vocal  resonance 
may  be  simply  increased  ;  the  voice-sounds,  unaltered  in  quality, 
may  be  heard  louder  than  natural,  but  diff*used  over  the  surface 
of  the  chest,  just  as  they  are  in  health  ;  or  2dly,  their  quality 
as  well  as  their  intensity  may  be  altered,  and  they  may  be  heard 
louder  and  clearer  than  natural,  not  distinctly  articulated,  and 
not  appearing  to  pass  through  the  stethoscope  into  the  ear,  but 
concentrated  as  it  were  beneath  the  stethoscope  (bronchophonic 
resonance) ;  or,  3dly,  they  may  be  clearer  and  more  distinctly 
articulated  than  natural,  and  may  appear  to  be  concentrated  in 

*  In  speaking  of  consolidation  and  consequont  incrciisod  homogeneity  as  a 
cause  of  increased  vocal  resonance,  I  would  confine  the  observation  to  those 
cases  in  which  the  eftused  matter  is  of  an  elastic  vibratile  nature;  for  the 
presence  of  non-elastic  material  in  tlie  lung  may  actually  diminish  or  alto- 
gether abrogate  its  voice-conducting  power.  This  may  bo  tried  experi- 
mentally by  injecting  one  lung  with  size  or  some  other  elastic  material,  and 
another  with  tallow  or  other  non-elastic  matter,  and  then  listening  through 
a  stethoscope  applied  to  one  part  of  the  lung,  whilst  a  second  person  speaks 
through  a  stethoscope  api)liod  to  another  part  of  the  same  lung.  The  dill'er- 
ences  observable  between  the  voice-conducting  power  of  the  lung,  according 
as  it  is  solidified  by  ona  material  or  another,  will  then  be  strikingly  ap- 
parent. I  have  repeated  this  experiment  with  a  variety  of  materials ;  and  I 
entertain  no  doubt  that  the  varying  sound-conducting  power  of  dillerent 
lungs,  apparently  equallv  condensed,  is  attributable  to  the  varying  elasticity 
of  the  matter  to  which  tlieir  consolidation  is  due. 
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the  greatest  degree,  and  to  pass  through  the  stethoscope  directly 
into  the  ear,  producing,  when  loud,  a  painful  concussion  on  the 
ear  of  the  observer  (pectoriloquous  resonance);  or,  4thly,  they 
may  be  loud,  and  of  a  metallic,  ringing  character,  imperfectly 
or  not  at  all  articulated,  not  transmitted  forcibly  through  the 
stethoscope,  and  conveying  the  impression  of  being  produced  in 
a  large  hollow  space  bounded  by  tense  walls  (amphoric  reso- 
nance) ;  or,  again,  5thly,  they  may  be  of  a  tremulous,  bleating, 
or  quavering  character,  forming  a  sort  of  Punchinello  voice, 
synchronous  with,  but  of  a  higher  pitch  than  the  voice  of  the 
patient,  or  else  following  it  like  a  feebly  whispered  echo,  and 
rarely  traversing  the  stethoscope  (aegophonic*  resonance). 

Now  the  first  of  these  five  varieties  of  increased  vocal  res- 
onance, or  that  in  which  the  voice-sounds,  unaltered  in  quality, 
and  diffused,  as  usual,  over  the  surface  of  the  chest,  are  heard 
louder  and  of  greater  intensity  than  natural,  is  met  with  when- 
ever anything  occurs  to  prevent  the  diffusion  of  the  vocal  vibra- 
tions through  the  smaller  ramifications  of  the  bronchi  and  the 
pulmonary  vesicles,  and  to  increase  the  homogeneity  and  vibra- 
tile  power  of  a  superficial  portion  of  lung,  the  larger  bronchi  of 
which  remains  pervious.  The  obstruction  to  the  diffusion  of  the 
vocal  vibrations  increases  the  number  and  strength  of  the  vibra- 
tions in  the  bronchi  which  are  still  pervious,  and  the  density  of 
the  surrounding  tis.sue  renders  the  bronchial  tubes  capable  of 
reflecting  sound  more  strongly  than  usual ;  whilst  the  increased 
homogeneity  of  the  pulmonary  tissue  favors  the  transmission  of 
the  sound  to  the  chest-walls,  and  so  to  the  ear  of  the  observer. 
The  conditions,  therefore,  under  which  simple  increase  of  vocal 
resonance  occurs,  are  slight  infiltration,  whether  solid  or  semi- 
fluid, of  the  lung- tissue,  as  from  tubercle,  cancer,  pneumonia, 
pulmonary  congestion,  and  slight  oedema  of  the  lungs.  Indeed, 
it  would  appear,  that  according  as  consolidation  takes  place  to 
a  greater  or  less  extent,  so  the  resonance  of  the  voice  increases, 
until  it  ultimately  loses  the  character  of  simple  increased  res- 
onance, and  acquires  that  of  the  second  variety. 

The  second  variety  (the  bronchophonic),  in  which  the  sounds 
are  heard  louder,  clearer,  and  more  vibratory  than  natural,  and 
concentrated,  as  it  were,  at  the  end  of  or  beneath  the  stethoscope, 
may  be  produced  by  anything  which  favors  the  transmission  to 
the  chest-walls  of  sound  emanating  from  spaces  of  larger  calibre 
than  the  small  bronchial  ramifications  usually  existing  on  the 
surface  of  the  lung.  Hence  it  may  arise  from  a  more  advanced 
stage  of  pulmonary  consolidation  than  that  which  gives  rise  to 

1  From  atyoff  the  genitive  of  a/|,  a  goat,  and  ^oir*,  voice. 
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simple  increased  resonance  ;  from  partial  condensation  of  the 
pulmonary  tissue,  as  the  result  of  external  pressure;  from  en- 
largement or  dilatation  of  the  bronchial  passages — a  condition 
usually  attended  by  thickening  and  induration  of  their  walls, 
and  by  condensation  of  the  surrounding  tissue;  from  the  pres- 
ence of  small  empty  vomicae  in  the  lungs ;  from  large  cavities, 
the  walls  of  which  are  flaccid  or  irregular,  and  do  not  reflect., 
sound  strongly ;  and  from  dilatation  of  the  bronchi  and  disten- 
sion of  the  air-cells,  in  certain  cases  of  vesicular  emphysema. 
In  all  these  cases,  the  air-containing  spaces  in  the  lungs  are  ab- 
normally large,  and  the  resonance  emanating  therefrom  is  in 
consequence  unusually  loud ;  or  else  the  occurrence  of  conden- 
sation of  the  lung- tissue,  by  causing  obliteration  of  the  air-vesi- 
cles and  terminal  bronchi,  not  only  checks  the  difi'usion  of  the 
vocal  vibration,  but  increases  the  sound-reflecting  power  of  the 
bronchi,  intensifies  the  resonance,  and  facilitates  the  transmis- 
sion of  sound  from  the  larger  bronchi  to  the  surface  of  the  chest. 
The  only  exception  is  when  the  extent  and  degree  of  consolida- 
tion are  such  that  the  vocal  vibrations  conveyed  along  the  air- 
passages  which  are  still  pervious,  prove  insufficient  to  throw  the 
condensed  mass  into  vibration. 

The  third  variety  (the  pectoriloquous — the  chest-voice — from 
pectus,  a  chest,  and  loquor,  to  speak) — in  which  the  sounds  of 
the  voice,  clearer,  more  ringing,  and  more  distinctly  articulated 
than  natural,  and  concentrated  in  the  highest  degree,  seem  to 
pass  directly  through  the  stethoscope  into  the  ear  of  the  observer 
— is  met  with  whenever,  coincidently  with  great  homogeneity 
and  elasticity  of  the  intervening  lung-tissue,  there  exist  near 
the  surface  of  the  chest  a  space  or  spaces  capable  of  concentrat- 
ing the  voice-sounds,  and  reflecting  them  with  great  intensity. 
It  matters  not  what  the  nature  of  the  space — whether  a  bronchus, 
or  a  pneumonic,  tuberculous,  or  other  excavation,  the  only  con- 
ditions essential  to  the  production  of  pectoriloquous  resonance 
are  those  above  stated.  Its  peculiar  and  distinctive  character 
is,  that  the  merest  whisper  will  reach  the  ear  clearly  and  dis- 
tinctly articulated.  Its  most  common  source  is  an  empty  tu- 
berculous excavation  in  the  lungs ;  but  a  large  bronchus,  sur- 
rounded by  condensed  lung,  is  not  an  infrequent  cause  of  it. 
Pneumonic  absccvss  and  cancerous  excavations  being  of  rare  oc- 
currence, are  quite  exceptional  causes  of  the  phenomenon. 

The  fourth  variety  (the  "amphoric,"  from  amphora^  a  jar) — 
in  which  the  sounds,  though  of  a  metallic  ringing  character,  do 
not  forcibly  traverse  the  stethoscope,  are  very  imperfectly,  if 
at  all  articulated,  and  convey  the  impression  of  being  produced 
in  a  large  hollow  space  bounded  by  tense  walls — derives  its  name 
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nroTn  the  resemblance  of  the  sound  to  that  produced  by  speaking 
mto  an  empty  jan  It  is  met  with  most  commonly  in  cases  of 
pneumothorax;  but  it  may  also  arise  in  instances  of  hirge  tu- 
berculous excavations  in  the  lungs,  especially  when  tlie  cavity 
communicates  freely  with  the  bronchi,  and  its  walls  are  thin, 
smooth,  and  tense,  and  adherent  to  the  anterior  parietes  of  the 
chfst, 

J^ow,  it  IB  obvious  that  bronchophonic,  pectoriloquous,  and 
^ujpboric  resonance  are  merely  degrees  or  progressive  develop- 
ments of  one  and  the  same  phenomenon,  und  that  just  as  simple 
increased  resonance  is  a  gradual  transition  from  natural  rcso- 
Inanco,  so  simple  increased  resonance  may  pass  fjuite  gradually 
hnto  l>roncbophonic  resonance,  which  in  its  turn  may  merge  just 
|e9  gruijiinlly  into  peetoriloquous  or  even  into  amphoric  resonance. 
INo  precise  line  of  demarcation  cat*  be  drawn  between  the  differ- 
lent  Varieties  beyond  those  already  described;  nndalthotigh  am* 
Iphori^;  resonance  is  not  likely  to  he  mistaken  for  the  other  va- 
meties,  it  is  often  difficult  to  decide  whether  the  resonance  in 
jwiy     particular  case  is  sufficiently  concentrated  to  deserve  the 
title    of  hronchophonic,  or  whether,  again,  in  another  instance, 
It  sliould  be  termetl  bronelinphouiu  or  pectoriloquous.      Fortu- 
nately^ therefore,  the  decision  of  tlie  question  is  not  of  material 
^^sequence;  for  no  positive  inference  can  be  drawn  as  to  the 
<^**ciition  of  subjacent  parts  simply  from  the  existence  of  one  or 
otKer  variety.     They  all  indtcate  the  existence  of  large  air-con- 
|*^*iing  spaces  in  the  lungs,  an  extraordinary  reflecting  po>vcr 
m  the  walls  of  the  spaces  in  which  the  air  is  contained,  and,  usu- 
*"'y>  increased  homogeneity  of  the  surrounding  lung-tissue  ;  but, 
^*cept  in  extremely  well-marked  cases,  it  is  impossible,  from 
^^^  vocal  resonance  alone,  to  decide  even  approximately  whether 
l^^^toriloquous  resonance  emanates  from  a  large  bronchus  sur- 
J^Hiiiied  by  condensed  lung-tissue,  from  a  dilated  bronchus,  or 
TOm  a  vomica  in  the  lungs. 

.  Laennec  stated  that  pectoriloquous  resonance  is  a  certain 

**gti  of  an  excavation  in  the  lung-substance,  and  even  in  the 

P^^Ji^nt  day  there  are  too  tunny  practitioners  who  so  regard  it, 

*^<1  thus  are  led  into  errors  of  diagnosis.     Even  at  the  apex  of 

^^c  lung,  where  no  large  bronchus  exists,  it  is  not  of  itself  suffi- 

^*^iit  to  warrant  a  conclusion  as  to  the  existence  of  a  vomica, 

^^**  l)ad  pectoriloquous  resonance  may  be  transmitted  through 

^^^tisolirluied  lung  from  a  large  neighboring  bronchus*     When 

1^*  character  is  hollow,  ringing,  and  metallic,  the  presumption 

**  strongly  in  favor  of  such  a  cause,  though  the  evidence, de- 

^^'nhte  merely  from  tlie  sound  is  still  insufficient  to  decide  the 

^ii^stion.     Some  of  the  most  strongly  marked  instances  of  loud, 
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ringing,  pectoriloquous  resonance  I  ever  met  with  have  occurred 
at  the  apex  of  the  lung,  in  connection  with  pneumonic  consoli- 
dation of  the  upper  lobe;  and  in  some  few  instances  I  have 
observed  this  resonance  in  a  strongly  developed  form  over 
small  extra-pulm6nary  tumors.  Over  large  or  dilated  bronchi, 
surrounded  by  consolidated  lung,  it  is  by  no  means  of  unfrequent 
occurrence. 

In  regard  to  the  less  developed  forms  of  increased  vocal  reso- 
nance, still  greater  uncertainty  exists.  Not  only  may  conside- 
rable increase  of  vocal  resonance,  whether  simple  or  broncho- 
phonic,  result  from  comparatively  slight  consolidation  of  the 
lung,  provided  such  consolidation  be  superficial  in  its  position  ; 
but,  on  the  other  hand,  the  faintest  bronchophonic  resonance — 
not  exceeding  that  which  would  be  produced  under  certain  cir- 
cumstances by  slight  pulmonary  consolidation,  may  result  from 
a  cavity  even  of  considerable  size,  provided  that  its  walls  are 
thick,  flaccid,  and  irregular,  and  therefore  incapable  of  reflecting 
sound  strongly;  that  it  still  contains  fluid;  or,  that  it  is  seated 
deeply  in  the  chest,  with  healthy,  pervious,  imperfectly  conduct- 
ing lung-tissue  intervening  between  it  and  the  surface.  Nay, 
more,  if  its  communication  with  the  bronchi  is  not  free,  vocal 
resonance  may  be  inaudible  over  it,  or,  if  occurring  at  all,  may 
be  transitory  and  intermittent ;  so  that,  on  the  one  baud,  the 
presence  of  pectoriloquous  or  bronchophonic  resonance  does  not 
afi'ord  proof  of  a  cavity  in  the  lung,  neither  does  its  absence 
furnish  evidence  of  the  non-existence  of  a  cavity. 

In  some  instances,  however,  the  character  of  the  sound  and 
the  conditions  under  which  it  is  heard  suffice  to  indicate  with 
tolerable  certainty  the  source  of  the  abnormal  resonance.  Thus, 
if  at  the  apex  of  the  lung  the  vocal  resonance  be  hollow,  ringing, 
and  metallic,  and  a  mere  whisper  proves  markedly  pectorilo- 
quous, and  passes  through  the  stethoscope  into  the  ear,  clearly 
and  distinctly  articulated,  there  can  be  little  doubt  that  the 
sound  emanates  from  rfn  empty  space  occupying  a  very  super- 
ficial position  in  the  chest,  having  a  free  communication  with 
the  bronchi,  and  bounded  by  thin,  tense,  elastic  walls,  capable 
of  concentrating  and  reflecting  sound.  From  no  other  sort  of 
space,  and  from  no  space  in  any  other  position,  could  a  hollow, 
ringing,  pectoriloquous  resonance  be  conveyed  to  the  ear  under 
such  circumstances ;  aod  as  no  such  space  exists  naturally  in 
such  a  position  in  the  lungs,  it  is  fair  to  conclude  that  the  sound 
in  question  emanates  from  a  vomica. 

Some  assistance  in  determining  the  cause  of  increased  reso- 
nance may  be  derived  in  many  instances  from  an  investigation 
of  the  extent  of  area  over  which  the  abnormal  sound  can  be 
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heard.  When  it  is  of  very  limited  extent  and  sharply  defined, 
it  probably  results  from  a  dilated-bronchus,  from  a  small  vomica 
in  the  lungs,  or  from  the  pressure  of  a  small  extra  pulmonary 
tumor ;  whereas  when  it  is  more  extensive,  and  may  be  traced 
over  a  considerable  portion  of  the  chest,  it  is  more  probably 
due  to  pulmonary  infiltration,  whether  pneumonic,  tuberculous, 
or  cancerous,  and  a  gradual  diminution  in  its  intensity  will  be 
perceptible  as  the  stethoscope  is  carried  along  the  surface  of  the 
chest  towards  the  healthy  portions  of  the  lung.  A  loud,  hollow, 
metallic  resonance,  whether  bronchophonic  or  pectoriloquous, 
if  heard  over  an  extended  area,  is  almost  necessarily  derived 
from  large  bronchi  surrounded  by  consolidated  lung.  The  only 
other  source  of  it  is  an  enormous  cavity. 

There  are  some  peculiarities  attendant  on  the  more  highly 
developed  forms  of  increased  vocal  resonance  which  deserve  a 
passing  notice,  not  on  account  of  any  practical  value  which 
attaches  to  them,  but  in  consequence  of  a  theory  which  has  been 
founded  upon  them  by  Skoda  and  his  followers.^  I  allude  to 
the  fact  that,  in  certain  instances,  the  voice  heard  through  the 
stethoscope  applied  to  the  chest-walls  is  as  loud  if  not  louder 
than  the  voice  heard  in  the  same  manner  over  the  larynx  or 
trachea.  Thus,  when  the  cylinder  is  applied  over  a  cavity  in 
the  lungs,  the  voice  occasionally  seems  louder,  and  strikes  with 
greater  intensity  on  the  ear  than  it  does  when  auscultated  over 
the  larynx,  which  is  its  seat  of  production.  What,  then,  is  the 
cause  of  this  reinforcement  of  the  voice?  It  is  not  my  intention 
to  discuss  the  question  fully,  inasmuch  as  it  is  one  which  re- 
quires lengthened  consideration,  and  does  not  lead  to  any  prac- 
tical result;  but  a  few  remarks  on  bronchophonic  resonance 
may  not  be  out  of  place.  First,  then,  it  may  be  stated  that 
Laennec  attributed  the  variations  perceived  in  the  strength  and 
clearness  of  the  thoracic  voice  to  variations  in  the  sound-con- 
ducting power  of  the  lung-tissue.  He  considered  that  lung- 
tissue,  in  its  normal  condition,  being  non-homogeneous,  is  a  bad 
conductor  of  sound,  and  that,  infiltrated  or  condensed,  and 
thereby  rendered  more  homogeneous,  its  sound-conducting  power 
is  increased ;  and  that  to  such  increased  homogeneity  and  con- 
sequent increased  sound-conducting  power  bronchophonic  reso- 
nance is  really  attributable.  But  I  have  shown  by  direct 
experiments  that  the  increase  of  homogeneity  of  the  lung-tissue, 
resulting  from  consolidation,  will  not  lead  to  increased  sound- 

*  Whatever  is  here  stated  relative  to  the  cause  of  increased  vocal  reso- 
nance applies  equally  to  the  intensification  of  tussive  resonance  and  the 
respiratory  sounds. 
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conducting  power  in  the  lung,  unless  the  consolidating  matter 
be  elastic  or  vibratile ;  and  even  if  it  were  otherwise,  it  is  ob- 
vious that  mere  consolidation  or  increase  of  homogeneity  will 
not  serve  to  explain  the  positive  reinforcement  or  intensification 
of  the  voice,  which  is  met  with  in  certain  instances  of  disease; 
neither  will  it  suffice  to  explain  the  difference  in  pitch  which  is 
sometimes  observed  between  the  bronchophonic  and  laryngeal 
voice.  Some  further  explanation  must  therefore  be  sought. 
Skoda,  blinded  by  the  result  of  imperfect  experiments  on  the 
dead  body,  and  in  defiance  of  many  facts  observed  in  the  living, 
asserts^  "  that  sound  is  heard  somewhat  further  through  healthy 
than  through  hepatized  lung;*'  and  maintaining  that  "variations 
in  the  strength  and  clearness  of  the  thoracic  voice  cannot  be 
explained  by  the  differences  in  the  sound-conducting  power  of 
normal  and  abnormal  lung  parenchyma,**  rejects  Laennec's 
theory  iyi  toto^  and  substitutes  for  it  the  doctrine  of  consonance 
— a  doctrine  at  once  fanciful  and  inconsistent  with  acknowledged 
facts.  Not  content  with  drawing  attention  to  the  possible  in- 
crease of  the  voice-sounds  by  consonance,  under  certain  rare 
and  exceptional  conditions,  the  Viennese  professor  confidently 
proclaims  that  consonance  is  a  principle  of  general  application 
in  the  intensification  of  sounds  audible  on  the  chest-walls,  and 
that  bronchophonic  resonance  and  other  phenomena,  which 
Laennec  attributed  to  the  varying  conducting  power  of  healthy 
and  diseased  lung-substance,  are  explicable  only  under  this 
supposition.  But  those  persons  who  are  familiar  with  the  laws 
of  sound,  must  be  aware  that  the  conditions  essential  to  the 
production  of  consonance  must  be  necessarily  of  rare  occurrence 
in  the  air  within  the  bronchi ;  and  those  who  will  observe  care- 
fully the  phenomena  attendant  upon  the  sounds  which  Skoda 
has  designated  "consonating,'*  will  soon  perceive  that  they 
commonly  present  characters  which  are  quite  inconsistent  with 
the  recognized  acoustic  phenomena  of  consonance.*  Therefore, 
without  denying  that  consonance  is  sometimes  instrumental  in 
intensifying  or  reinforcing  the  vocal  resonance,  I  am  satisfied 
that  it  cannot  often  prove  so,  and  that  it  is  quite  inadequate  to 
explain  the  occurrence  of  bronchophonic  resonance  under  ordi- 
nary circumstances. 

What,  then,  is  the  cause  of  the  phenomenon  ?  When  it  occurs 
in  connection  with  consolidated  lung,  I  believe  it  to  be  referable 
mainly  to  three  causes — 1st,  the  non-diffusion  of  the  vocal  vi- 

»  Skoda,  loc.  cit.,  p.  39. 

2  For  an  excellent  disquisition  on  the  facts  bearing  upon  Skoda's  doctrine, 
see  Wulshc,  loc.  cit.,  pp.  142  to  152. 
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brations,  which  results  from  the  consolidation  of  the  pulmonary 
vesicles  and  terminal  bronchi ;  2d,  the  increased  power  possessed 
by  the  bronchi  which  are  surrounded  by  condensed  lung-tissue 
of  reflecting,  and  thereby  intensifying  the  sound  as  heard  by 
the  ear ;  8d,  the  increase  of  conducting  power  acquired  by  the 
pulmonary  parenchyma  under  certain  conditions  of  consolidation 
and  homogeneity.  The  effect  of  consolidation  in  preventing  the 
diflfusion  and  consequent  weakening  of  the  vocal  vibrations,  and 
in  augmenting  the  reflecting  power  of  the  air-passages,  and 
thereby  of  inducing  concentration  and  intensification  of  the 
voice  sounds,  must  be  obvious  to  all  who  consider  the  question ; 
and  although  it  is  possible  to  conceive  consolidation  to  result 
froirt  infiltrated  material  of  such  an  inelastic  nature  as  to  deaden 
all  vibration,  and  to  hinder  rather  than  facilitate  the  transmis- 
sion of  the  voice-sound  to  the  surface  of  the  chest ;  nay  more, 
though  observation  and  experiment*  clearly  prove  that  infiltrated 
matter  does  vary  greatly  in  its  vibratile  power,  and  therefore 
in  its  powers  of  transmitting  the  voice — there  is,  nevertheless, 
abundant  evidence  to  establish  a  vast  increase  in  the  conducting 
power  of  lung  in  certain  stages  of  condensation  and  homoge- 
neity.* 

But  other  circumstances  are  necessary  to  explain  the  positive 
intensification  or  reinforcement  of  the  voice,  which  is  often  heard 
over  vomicae,  dilated  bronchi,  &c.,  and  also  the  difference  of  pitch 
observable,  in  some  instances,  between  the  laryngeal  and  thoracic 
voice.  Here  other  causes  come  into  operation  which,  as  regards 
the  lungs,  must  be  regarded  as  exceptional.  I  refer  to  those 
sources  of  increased  or  modified  sound  which  are  known  as  con- 
sonance, unison  resonance,  and  echo.  I  quite  agree  with  Dr. 
Walshe  in.  believing  that  each  of  these  agencies  may  come  into 
play  in  the  intensification  of  the  voice-sounds,  under  diff*erent 
conditions  of  the  thoracic  organs;  but  I  am  convinced  that  the 
two  latter  are  those  to  which  the  phenomenon  is  most  commonly 
attributable.  For  although  it  is  conceivable  that  consonance 
should  occur  under  certain  rare  and  exceptional  conditions,  the 
laws  which  regulate  its  production  are  such  as  to  render  its 
frequent  occurrence  in  the  lungs  well-nigh  impossible;  whereas, 
unison  resonance  and  echo  may  readily  occur  in  many  states  of 
the  pulmonary  apparatus.  Those  who  are  curious  in  this  matter, 
may  refer  to  Dr.  Walshe's  pages,  where  the  subject  is  fully  dis- 

*  See  note,  p.  110. 

*  Dr.  Scott  Alison  has  pointed  out  that  the  increase  of  vocal  resonance, 
AS  heard  through  a  stethoscope  over  solidified  lungs,  is  partly  due  to  the  fact 
that  sonorous  vibrations  are  transmitted  more  readily  from  solids  to  solids 
than  from  air  to  solids. 
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cussed;  and  therefore,  without  going  further  into  the  matter,  I 
will  merely  reiterate  my  opinion,  that  bronchophonic  resonance 
is  ordinarily  referable  to  the  three  cuases  already  specified,  viz., 
non-diffusion  of  the  vocal  vibrations  consequent  on  the  obstructed 
condition  of  the  air-cells  and  the  terminal  bronchi;  increased  re- 
flecting power  of  the  bronchi ;  and  augmented  conducting  power 
of  the  lung:  but  that  where  its  intensity  exceeds  that  of  the 
laryngeal  voice,  or  its  pitch  differs  from  that  of  the  laryngeal 
voice,  echo,  or  unison  resonance,  or  both  combined,  are  usually 
concerned  in  modifying  the  phenomenon.  Probably  echo  i&  the 
cause  of  its  unusual  intensification  in  certain  examples  of  pul- 
monary consolidation,  and  unison  resonance  in  cases  of  emphy- 
sema, whilst  unison  resonance  and  echo  combine  to  produce  the 
effects,  in  certain  instances  of  vomicae  in  the  lungs.  True  con- 
sonance can  only  come  into  play  when  "the  tones  of  the  laryn- 
geal  voice  chance  to  bear  a  certain  mathematical  relationship  to 
the  fundamental  note  of  a  resounding  space  in  the  chest.'* 

The  fifth  variety  of  increased  vocal  resonance  (theaegophonic), 
or  that  in  which  the  voice  as  heard  on  the  chest-walls  is  of  a 
tremulous,  bleating,  or  quavering  character,  forming  a  sort  of 
nasal  Punchinello  voice,  is  closely  allied  to  bronchophonic  res- 
onance, being  in  fact  nothing  else  than  ordinary  bronchophonic 
resonance  modified,  and  rendered  tremulous  in  its  character.  It 
is  clear  in  tone,  superficial  in  situation,  and  usually  synchro- 
nous with  the  patient's  voice,  though  sometimes  following  imme- 
diately after  it,  resembling  a  weak,  bleating,  silvery  echo,  vibrat- 
ing as  it  were  on  the  surface  of  the  lungs;  it  is  usually  of  a 
higher  pitch  than  the  natural  voice,  and  is  not  produced  by  every 
word,  even  though  pronounced  with  equal  force  and  with  the 
same  pitch;  it  rarely  traverses  the  stetlioscope ;  is  usually  per- 
sistent; and  though  seldom  continuing  for  longer  than  a  few  days, 
may  endure  for  a  period  of  several  weeks.  It  is  most  commonly 
heard  at  the  lower  and  posterior  parts  of  the  chest,  in  the  vicin-, 
ity  of  the  larger  bronchi,  is  audible  over  a  very  limited  surface, 
and  is  often  confined  to  a  small  space  near  the  inferior  angle  of 
either  scapula.  Sometimes,  however,  it  extends  to  the  nipple 
in  front,  and  occasionally  may  be  traced  rising  gradually  in  the 
chest  until  it  is  heard  at  the  very  apex  of  the  lung.  Further, 
it  is  capable  in  some  instances  of  being  altered  in  position,  or 
even  temporarily  got  rid  of  by  a  change  in  the  posture  of  the 
patient. 

The  cause  of  aegophonic  resonance  has  proved  a  fertile  source 
of  theory  and  conjecture.  Practically,  this  resonance  is  usually 
found  as  an  accompaniment  of  effusion  into  the  pleural  cavity ; 
is  most  marked  when  the  fluid  is  small  in  quantity ;  rises  higher 
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m  the   chest  witTi   the   progress  of  eflTusion,  arm  ig  only  henrd 
iibout  on  a  level  with  its  surface ;  disappetirs  when  a  large  <|iian- 
tity  of  fluid  has  accumulated,  and  returns  when  absorption  of 
the  fluid  has  proceeded  to  u  certain  extent.     Hence  Laennec 
condnded  tlmt  its  prei*ence  is  characteristic  of  a  thin  layer  of 
fluid  in  the  cavity  of  the  pleura,  and  suggested-that  its  peculiar 
character  is  sufficiently  accounted  for  by  flattening  of  the  bron- 
eii  as  a  result  of  compression,  and  by  the  vibration  of  the  thin 
liiyer  of  effused  fluid.     This  opinion  he  fortified  by  reference  to 
the  peculiar  character  of  the  sound  produced  by  the  flattened 
moutlipieces   of  the  bassoon  and  ohoe,  which  he  considered  to 
be  represented  by  the  flattened  bronchi,  an^l,  further,  by  the  ex- 
periment of  listening  to  the  voice  through  a  bladder  lialf  filled 
witli  water  placed  on  the  interscapular  region  of  healthy  persons 
vUcre  natural  bronchophony  is   very  intense— a    contrivance 
wliich  he  said  imparted  to  the  vocal  resonance  a  tremulous  iego- 
phonic  character.     But   even  admitting   the  flattening  of  the 
br€3nchi  suggested  by  Laennec  (and  its  existence  is  more  than 
pfobicmatical),  such  flattening  cannot  be  regarded  as  analogous 
^    the  mouthpiece  of  a  clarionet,  which  contains  a  thin  vibrat- 
'ti^  plate;  and  the  experiment  of  listening  to  the  voice  through 
^    hrtlf-filled  bladder  has  not  succeeded  in  the  hands  of  others, 
^    nave  listened  through  a  bladder  half  filled  with  water,  applied 
^^t  only  over  the  interscapular   regions,  but  over  the  larynx 
*'*^1  trachea  where  voca!   resonance  is  most  intense,  and  have 
^Tjifonnly  failed  in  obtaining  a  modification  of  the  voice-sounds 
3^    uny  degree  resembling  Laennec's  acgophony.     Nor  have  I 
•^^en  singuhir  in  the  failure  of  my  attempts  to  obtain  the  effect 
?P*>ken  of  by  Laennec,     Dr.  Da  vies  and  other  experimentalists 
^^  this  country  and  on  the  Continent  have  arrived  at  the  same 
Results;    and   Skoda  distinctly  states,'   that  under    the    condi- 
^^prie  alluded  to,  **  the  voice  sounds  jnst  the  same  as  tlirough  a 
P*oee  of  liver  of  the  same  thickness  as  the  depth  of  water  in  the 
W^dder."    Further,  and  r|uite  intlependently  of  experiment,  ex- 
^^'Tuled  observation  and  piHhological  research  have  shown  that 
f*^etinec  attached  too  mncli  importance  to  the  presence  of  fluid 
^^  llic  pleura  as  a  csiuse  of  irgophonic  resonance;  for  although 
tUi»y  have  confirmed  to  the  fullest  extent  the  frequent  coexist- 
ence of  pleuritic  effusion  and  n[*gophonic  resonance;  nay  more, 
thiitigl,  they  have  proved  that  in  a  pure,  intensely  developed  and 
ptaitent  form  jegophonic  resonance  is  never  met  with  without 
"^«  presence  of  fluid  in  the  pleura,  yet  they  have  also  shown 
^oat  effusion  may  exist  withoyt  this  peculiar  vocal  resonance;, 

»  Loc.  cit.,  p.  69. 
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ttiid  ('onvi'rHi'ly,  tliat  tcgoplionic  resonance  may  and  does  6om^ 
tiiiu'6  otciir  to  li  greater  or  less  degree  in  pneumonic  ortuberca- 
ItiiiH  tnhholidation  without  any  fluid  in  the  pleura.  Thus  it  has 
ln!iuihu*  rviclcMit  that,  however  frequent  the  coexistence  of  the 
two  |ilicn(inirna,  they  ca?inot  be  regarded  as  necessarily  in  the 
i'i)ln(ion  of  euu8e  and  effect. 

I  liuNo  already  stated  that  rcgophonic  resonance  will  cease  ati 
any  givt^n  «pot  as  soon  as  a  large  quantity  of  fluid  has  accumd^ 
Iwlt'dj  and   iho  level  of  the  fluid  has   risen  above  the  spot  a-*^ 
whirh  the  peculiar  sound  is  heard;  and  further,  that  the  surfa(?^ 
\»\ei  \\\\\v\\  it  is  heard  is  very  limited  in  extent;  but  exceptionp-* 
iiksitaiu't  h  are  sometimes  met  with  which  seem  to  negative  bo^^^ 
llu  »e  Aiatemeiits.     >Yhen  adhesions  exist  between  the  lung  an^^ 
tlu^  vv»>.tal  pleura^  so  that  the  lung  is  retained  in  partial  apposL — ' 
\\\\\\  with  the  ehest-walKs  ivgophouic resonance  may  continue fo^^ 
W\vK>.  v^v  eveu  mv^uths.  in  spite' of  very  copious  accumulation^^ 
s»t'  rtvu,l  iu  lie  pleural  e^xitv :  and  under  the  same  circumstances^^' 
'\i  \\w  ^sUu'sivnk>  aiv  e\;eH»i\e^  but  j^artial  only,  it  may  be  hear^^ 
vxw'V  <^  \cvv  Ui^  swrff»s.v  s^tf  the  che:>; — sometimes^  indeed,  oveiT**' 
^lu^  w  iio- c  v^i*  Ute  ^ftvvivsl  side.     I  {wkve  myself  <i>b<«<rTed  instance^^ 
s»4'   Vv'^.K  i.Ke*t^  ^^s'Vttrj^tiwck  *ud  tostaifctf^s  liaTe   b«eii  put  oit-- 
Vssvivt  ^y  xykifi^.^'^A*  *.»bc^i:xvr^  i.u  ^ai*  cvjcatary  an.*i  oa  the  Cooti- 

Vkuhvu^  ^hc  ^v»si?i*cv  %»if  4>uy  iu;«i  in  diif  pleura^  r«mxiini»a  few 
Vkv^  Jj>  s'^  c\pJu,iiii»Mci».  Ot  ub^f  taicc  rcwHr  diiinf  e-Aaiwrt  be  a 
d^u")-:  V  {;*,H;u;\tr  rvj^JiiiticiTv  noc  im^tid  *)  pajrefy  or  so  iii- 
w:#.^s!^^  .<\;*^t/))v^ii  v  lo.  y^m  >v');ch  iiccompajoie*  pitfurinii:  effusi*», 
J>:r  ^  '  ^i'  >  siijhv:'Vit:i^  >i)jM,!!  ;i:hi  ti^t^maiijua- u-hardAjter  tt>  *ie- 
>v»  ^c  1^  ''''V?  Jt  ;^j^«^f/iwiiii,\  :t>  /iteri  liear»l  in  cudes- of  poIiBO- 
;*a\^  \yiixi  Aa''i>ii  ./r  •.ul)0ivuitius  iidltmcioUv  ^mi^  :n:eoniiii^  t© 
>.;«. v!{».  *jx  \iix:{  Htiii  ycva^^JonaJv  n  ihti  'nctfi^^Hiapuiar  rtf«£ioa  of 
%»;♦,»».   i;*a   viiiuuiv'h,  J'^^u  Afhu  :Mu*un»psary  pertucrly  soimA 

\»»'ii,.*.i  u  ..xuWi  ^v•^w^ti  Uiit;^  'xtji't;  loaitiiy  :  nor  vio  t  diink  gIias 
^*.:-i  I'iiJiu.v  tii^'  V  N^)iui\i  li 'j-^n^  iiiuer  >iiuii  tirnimirtainws 
.vx»ii.  »v  ti.iNij^i;,  i»  Oi  iK  «»iii"«.au\iiu  \:ih  :mtj  Lti;^*iphonii:  reso^ 
lU.ivv  Kii  iK  >vvui»^iuv  u  ^ivii  .^  ^>aitu  Ai-r  ^iliditiud  lun^ 
c^  »  V  \i.  uivv  luidv'O.  *'  s  iK>4  >ii*'tuv:iy  :uurst:*i  wiiun  dot 
v'J:    .»     v*vv    >»     no    niiuui    >«  'V    V  -iiriil,  'rriiuiiouK   ir  mwal 
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resotjance  of  plearisy  that  it  is  impossible  by  the  sound  alone 
to  determine  its  cause.  But  careful  atid  oft-repeated  extmiina- 
tiooa  will  enable  ns  to  discriminate  between  tbe  two  cases* 
Wlien  the  sound  is  dependent  on  pleuritic  effusion,  its  seat  is 
tisually  very  limited,  and  often  varies  with  the  position  of  tlie 
patient ;  it  rises  higher  and  higher  in  the  chest  as  day  hy  day 
tbe  effusion  increases,  and  is  nut  heard  where  the  percussion- 
^oiind  is  dullest,  or  in  other  words,  at  the  base  of  the  lung, 
f  here  the  accumulation  of  fluid  is  necessarily  greatest ;  whereas, 
^hen  it  arises  in  connection  with  pulmonary  consolidation,  it 
"Ji^'siriably  occurs  where  the  lung-tissue  is  most  comlensed  and 
•he  pcrcussion-sound  dullest ;  is  usually  heard  over  a  somewhat 
tended  surface;  is  not  affected  by  change  of  posture,  and 
oiigh  seldom  enduring  above  a  few  hours,  may  persist  in  the 
Isnje  spot  for  a  considerable  period  in  spite  of  continued  exten- 
^on  of  tbe  area  of  dulness, 

Skoda*  has  suggested  that  jegopbony  may  "  possibly  be  pro- 

oed  occasionally  by  a  portion  of  mucus,  &c.,  partially  closing 

^  month  of  the  bronchial  tube,  imitating  the  thin  tongue*  in  the 

Mouthpiece   of  tongued    instruments,"   hut   that   "  probably  in 

^«>et  cases  the  walls  of  tlie  bronchial  tubes  within  which  tbe  air 

W>Wiaonate8,  react  by  impact  on  the  air  contained  within  them, 

•i^cl  60  give  rise  to  the  tremulous  sound."    The  latter  part  of  this 

*l*c^ory,  on  which  in  fact  Skoda  rests  the  occurrence  of  fegophony 

tt»m  «ler  ordinary  circumstanees,  is  not  only  inexplieuhle,  hut  utterly 

[Jc^onsistent  with  acknowledged  facts;  for  if  the  bronchi  always 

^  Virate,  as  he  admits  they  do  when  the  air  within  them  conson- 

•^&,  it  15  obvious  that  jegophony  ought  to  be  a  constant  accoin- 

"^-Tiifnent  of  the  broneliophonic  resonance  which  atten<ls  pneu- 

^  ^nic  hepatization,  and  which,  according  to  Skudn,  results  from 

-y*iiaonanee  of  the  voice  in  the  bronchi ;  whereas  the  very  oppo- 

^^tLeisthe  fact,  its  occurrence  under  such  circumstances  being 

^oile  exceptional. 

Whnt,  then,  is  the  cairse  of  iegophonic  resonance?    Setting 
^*i*le  those  spurious  cases  in   which  an  fegophonic  character  is 
^'^itl  to  attach  to  the  vocal   resonance   in  healthy  women  and 
^hiWreri,  and  in  which  this  peculiarity^  if  indeed  it  exists,  must 
"*?  ftttributable  to  the  shrill,  tremulous  character  of  the  natural 
voice — I  Bay,  setting  these  aside,  there  are  two  conditions  which 
*Mieve  to  be  invariable  accompaniments  of,  and  indeed  essential 
t^  tile  production  of  aegophony — Ist,  a  condition  of  lungs  calcu- 
wtcMi  to  give  rise  to  bronchopbonic  resonance;  2dly,  the  exis- 
tence of  eoine  agency  able  to  impart  to  that  resonance  a  tremu- 

»  Loc  cit,,  p.  72. 
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loua,  bleating  character.    This  must  be  one  of  two  kinds:  either 
some  tenacious  secretion  vibrating  in  the  bronchial  ttibes  nnd 
producing  an  effect  analogous  to  the  vibrating  tongue  of  teti 
instriinients,  which  possibly  may  be,  though  I  somewliai  doubt 
it,  an  occasional  cause  of  tegophonic  resonance  over  hepaiizcA 
lungs;  or,  which  I  believe  to  be  its  source  in  cases  of  pleuritic 
effusion,  the  impulse  of  the  vibrating  and  partly  solidified  lung 
against  the  costal  pleura,  ao  effect^ — viz.,  the  repeated  impulse 
of  one  solid   vibrating  body   upon  another — exactly  analogous 
to  thai  which  takes  place  in  the  schoolboy's  trick  of  speakioe 
upon  thin  paper  placed  over  the  tectti  of  a  comb,  or  in  thai  til 
speaking,  as  Punch  and  Judy's  showmen  do,  with  a  thin  disk  of 
metal  or  ivory  so  placed  in  the  mouth  as  to  lie  between  the  lips 
and  the  teeth,  and  so  to  obstruct  the  egress  of  air  from  the  mouth, 
in  whieli  case  an  t^gophonic  character  is  imparted  to  every  sound 
by  the  jarring  vibrations  excited  by  the  repeated  impulses  of  the 
tlisk  aixainst  the  teeth.     Under  ordinarv  circumstances  solidified 
lung  lies  closely  in  contact  with  the  costal  pleura,  and  practicfti  ly 
for  all  purposes  of  vibration  may  be  considered  as  connected  witH 
it;  consequently,  unless  some  cause  of  jarring,  tremulous  vibra- 
tion exist  within  the  lung  itself,  as  in  the  instance  of  a  vibrating 
piece  of  mucus  in  a  bronchus,  the  vocal  resonance  will  be  puroW 
bronchophonic,  and  not  tegophonie.     But  just  at  the  surface  <>» 
a  pleuritic  effusion  there  n^ust  be  a  point  at  which  the  lung   *^ 
barely  separated  from   the  chest-walls,  and  in  which  the  bro«' 
chophonic  vibrations  of  the  lung  must  lend  to  that  light,  jarrii^ 
impulse  of  the  visceral  against  the  costal  pleura,  which  analog 
proves  conclusively  to  be  a  frequent  cause  of  a  peculiarly  treTT*^' 
lous,  bleating  sound — the  sound  which  characterizes  aegopljc^T^y 
Skoda  laughs  at  the  itiea  of  three  or  four  ounces  of  fluid  giv^i  ^'^ 
rise  to  aegophonic  resonance,  and  asserts  that  segophony  ''  ^^i' 
not  be  produced  unless  the   fluid  in  llie  pleura  be  sufficient; 
deprive  completely  of  air,  by  compression,  a  portion  of  ln^^L 
large  enough  to  contain  a  cartilaginous  bronchial  tube/*    Bu^    ^ 
am  satisfied  that  tliis  is  not  the  fact,  and  that  Laennee  was  c<^  ^' 
rect  in  his  statementj  that  a  very  small  quantity  of  fluid  ni^^J. 
occasion  intense  segophonic  resonance.     I  have  so  often  trac 
in  the  dead-house  of  St.   George's  Hospital  the  coexistence  , 

scanty  pleuritic  effusion  and  jegophonic  resonance,  that  I  cannC^"*) 
doubt  as  to  their  mutual  relation  ;  and  according  to  my  views.n 
to  the  cause  of  t^gophony,  the  scantiness  of  the  fluid  is  of  litd 
importance,  if  indeed  it  he  not  actually  conducive  to  the  pro<lu<r' 
tion  of  legophony.    In  fact,  I  consider  the  fluid  to  have  no  furthe: 
influence  over  the  production  of  legophony  than  that  of  separut- 
ing  the  two  surfaces  of  the  pleura  to  such  an  extent  as  to  admii 
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of  the  necessary  vibratile  impulse  between  them,  and  further, 
of  interposing  an  imperfect  conducting  medium  between  the  ear 
and  the  seat  of  bronchophonic  resonance,  which  has  the  effect  of 
preventing  the  transmission  of  vocal  resonance,  except  in  those 
parts  where  the  stratum  of  fluid  is  very  thin,  and  even  in  those 
parts  so  far  diffuses  the  sound  as  to  deprive  it  of  its  concentrated 
bronchophonic  character.  Consequently,  if  a  lung  be  hepatized, 
or  be  otherwise  in  a  condition  to  emit  bronchophonic  resonance, 
the  smallest  quantity  of  fluid  may  impart  to  that  resonance  an 
ffigophonic  character.  It  is  impossible  to  prove  that  Skoda's 
suggestion  relative  to  the  presence  of  a  vibrating  plug  of  mucus 
in  the  bronchi  may  not  possibly  hold  good,  but  the  rarity  of 
segophony  in  patients  oppressed  by  a  quantity  of  tenacious  mucus 
in  their  air-tubes  seems  to  render  such  an  explanation  highly 
improbable. 

Practically,  then,  segophonic  resonance  implies  one  of  two  con- 
ditions: either  hepatized  or  otherwise  solidified  lung  (or,  accord- 
ing to  its  position,  a  large  superficial  bronchus  or  a  cavity  in  the 
lungs),  with  tenacious  mucus  so  placed  in  the  air-passages  as  to 
vibrate  in  a  particular  manner ;  or  else  the  same  condition  of 
lung  with  effusion  into  the  pleural  cavity,  slightly  separating  the 
two  surfaces  of  the  membrane,  but  admitting  of  their  coming  so 
far  in  contact  at  the  spot  where  the  peculiar  sound  is  heard  as 
to  vibrate  the  one  against  the  other.  The  latter  is  its  common, 
its  usual  source;  and  when  the  sound  is  well  developed  and  per- 
sistent, I  believe  it  to  be  its  invariable  source.  In  certain  in- 
stances of  pneumonia,  and  in  cases  of  tumors  pressing  into  the 
pleural  cavity,  the  voice  has  somewhat  of  an  segophonic  charac- 
ter;, but  if  due  care  be  taken  in  making  the  examination,  and  a 
conclusion  be  not  arrived  at  until  after  two  or  three  interviews, 
I  believe  with  Laennec  that  well-developed  segophony  may  be 
depended  on  as  proof  of  the  existence  of  fluid  in  the  pleural 
cavity. 

Autophony,  or  the  sound  of  the  observer's  own  voice,  as  heard 
whilst  his  ear  is  applied  to  the  chest,  either  directly  or  through 
the  intervention  of  a  stethoscjpe,  affords  another  class  of  phe- 
nomena which  have  been  callecnn  aid  of  the  diagnosis  of  thoracic 
disease.  Few  persons  can  have  failed  to  remark  that  their  own 
voice  appears  to  them  to  sound  or  reverberate  more  strongly  un- 
der certain  conditions  than  it  does  under  others.  Thus,  if  the 
palms  of  the  hands  are  placed  over  the  ears  whilst  a  person  is 
speaking,  the  vibrations  of  the  voice  appear  to  the  speaker  to  be 
confined  within  his  own  head,  and  to  acquire  an  intensity  very 
different  from  that  of  which  he  is  conscious  during  ordinary  speak- 
ing.    The  same  effect  is  observed  in  a  lesser  degree  when  one 
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ear  only  is  covered.  M.  Hourmann  went  farther  than  this,  and 
made  a  series  of  experiments  of  the  same  kind  with  substances  of 
varying  thickness,  from  which  he  concluded  that  the  character 
and  intensity  of  the  resonance  bear  a  definite  proportion  to  the 
thickness  and  density  of  the  substance  with  which  the  ear  is  in 
contact.  From  this  followed  the  inference  that  autophonic  res- 
onance would  vary  with  the  density  of  the  contents  of  the  thor- 
acic cavity,  and  that  these  variations  would  prove  valuable  auxili- 
aries in  the  diagnosis  of  thoracic  disease.*  Unfortunately,  obser- 
vation has  not  borne  out  the  practical  results  anticipated  by  M. 
Hourmann.  There  cannot  be  a  doubt  that  the  intensity  of  auto- 
phonic resonance  varies  greatly  under  different  circumstances, 
and  that  consolidation  of  the  lung  is  in  many  instances  accom- 
panied by  a  marked  increase  in  its  intensity ;  but  it  is  equally 
certain  that  in  some  instances  no  such  augmentation  takes  place, 
and  that  when  the  amount  of  consolidation  is  small,  the  varia- 
tions of  intensity  are  hardly  perceptible.  Indeed,  observation 
has  led  me  to  believe  that  the  intensity  of  autophonic  resonance 
is  attributable  to  the  reflecting  power  of  the  substance  with  which 
the  ear  is  in  contact,  rather  than  to  its  mere  thickness  or  density ; 
and  if  this  be  so,  it  must  be  modified  as  much  by  the  condition 
of  the  chest-walls  as  by  the  contents  of  the  thoracic  cavity.  Be 
this  as  it  may,  the  increase  of  resonance  is  certainly  not  propor- 
tioned to  the  mere  density  of  the  subjacent  parts ;  and  the  numer- 
ous exceptions  to  the  rule  of  there  being  any  increase  of  it  over 
consolidated  lung,  render  autophony  useless  as  a  means  of  ex- 
ploring the  chest.* 

Auscultation  of  the  cough  is  another  mode  of  examining  the 
chest,  and  sometimes  furnishes  important  information.  In  health, 
tussive  resonance,  as  heard  on  the  chest-walls,  is  a  short,  dull, 
and  indistinct  sound,  evidently  produced  at  a  distance,  diffused 
over  the  surface  of  the  chest,  and  accompanied  by  some  degree 
of  vibration  of  its  walls.  Its  intensity  is  proportioned  to  the  force 
of  the  cough  and  the  thinness  and  elasticity  of  the  thoracic  walls, 
and  it  is  heard  loudest,  and  of  a  somewhat  bronchophonic  char- 
acter, over  the  larger  bronclM|l  tubes.  Indeed,  whether  in 
health,  or  in  disease,  tussive  reronance  undergoes  changes  cor- 
responding precisely  with  the  alterations  in  the  vocal  and  res- 
piratory sounds  under  similar  conditions  of  the  thoracic  organs. 
Thus,  its  intensity  may  be  simply  increased  without  material 
alteration  in  its  character ;  or  it  may  acquire  a  bronchophonic, 
pectoriloquous,  amphoric,  or  even  a  quasi-segophonic  character;. 

I  **Rftvue  M^dicale,"  1889. 

'  Barth  and  Roger,  Piorry,  Skoda,  and  other  authorities  abroad,  and  Da  vies, 
Walshe,  and  others  in  this  country,  have  arrived  at  the  same  conclusion. 


IN    HEALTH    AND    DISEASE,  125 

and  when  pneumothorax  exists,  or  large  cavities  are  present  in 
the  lungs,  it  may  be  accompanied  by  metallic  tinkling  and  am- 
phoric echo.  If  fluid,  mucus,  or  other  matter  be  present  in  the 
air-passages,  it  may  be  attended  by  rdles  and  rhonchi,  which, 
just  as  with  respiration,  will  vary,  cceteris  paribus^  according  to 
the  sizes  of  the  passages  or  spaces  in  which  they  take  their  origin. 
In  short,  tussive  resonance  affords  little  or  no  information  which 
may  not  be  derived  from  the  voice  and  the  respiration ;  and  in 
an  auscultatory  point  of  view,  cough  acquires  its  importance,  not 
from  the  peculiar  resonance  which  it  produces,  but  from  its  power 
of  removing  mucus  or  other  matters  by  which  the  air-passages 
are  apt  to  become  obstructed.  Cough  consists  of  a  sudden  and 
forcible  expiration,  followed  by  a  quick,  yet  deep  inspiration. 
The  suddenness  and  force  of  the  expiratory  effort  is  often  such 
as  to  dislodge  obstructions  in  the  bronchi,  which  cannot  be  got 
rid  of  in  any  other  way;  and  thus  a  passage  is  cleared  for  the 
free  ingress  of  air  during  the  deep  inspiration,  by  which  each 
paroxysm  of  cough  is  succeeded.  By  its  means,  therefore,  we 
are  often  enabled  to  judge  of  the  permeability  or  impermeability 
of  portions  of  lungs  over  which  no  respiratory  sounds  could  pre- 
viously be  heard;  and  may  often  discover  a  cavity  which  had 
remained  uninfluenced  by  the  voice  and  the  respiratory  efforts, 
in  consequence  of  its  approaches  having  been  obstructed  by 
mucus.  By  its  means,  again,  we  may  sometimes  discriminate 
between  pleuritic  friction,  and  those  pseudo  friction-sounds  which 
are  met  with  occasionally  in  chronic  bronchitis,  as  the  result  of 
tenacious  mucus  in  the  bronchi.  For  in  the  one  case  the  friction- 
sound  continues  uninfluenced  by  the  act  of  coughing ;  whereas 
in  the  other  it  ceases  as  soon  as  the  mucus  by  which  it  is  caused 
is  dislodged.  In  this  manner  cough  becomes  a  valuable  auxiliary 
in  the  exploration  of  the  thoracic  cavity. 

The  subjoined  tables  show  at  a  glance  the  different  varieties  of 
vocal  resonance  in  health  and  disease,  their  character,  mode  of 
production,  and  usual  seat,  and  the  diseases  with  which  each 
morbid  sound  is  usually  associated: 
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TABLE 


RESONANCE   OF  THE   VOICE,   AS   HEARD  OVER  THE 


Variety. 

Laryngophonic. 
Tracheophonio. 


Broncfaophonio. 


Pulmonary. 


Synofiym. 

Lftryngophony. 
Tracheophony. 


Nataral  Broncho- 
phony. 


Ordinary  Toeal 
resonance. 


Character  of  sound. 
The  goand  is  loud  and  concentrated,  1 
in  the  highest  degree,  oonTeying  the  I 
idea  of  being  produced  immediately  b«*  I 
neath  the  stethoscope,  and  of  passing  | 
through  the  instrument  ao  as  to  strike  | 
,  directly  and  forcibly  on  the  ear. 

The  sound  is  less  loud,  less  eoneen<  1 
trated,  and   less  distinctly   articulated 
than  in  tracheophony :  it  appears  to  be 
produced  at  a  greater  distance,    to  be 
more  diffused,   and  to  strike  less  dis- 
tinctly against  the  ear,    so    that    the  I 
words  seem  to  be  at  the  end  of  the  in- 
strument instead  of  passing  through  it  | 
into  the  ear. 


A  diffused  Tlbratory  sound,  amount- 
ing to  little  more  than  a  humming  or 
buzzing,  and  conveying  the  impression 
of  distant  origin.  The  articulation  of 
the  voice  is  not  appreciable. 
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How  produced. 

The  Tooal  vibrations  wfaioh  pass  directly 
down  into  the  trachea,  being  concentrated 
in  that  narrow  sound-reflecting  tube,  rever- 
berate there  with  great  intensity. 


Its  usual  seat. 


Over  the  larynx  and  trachea. 


The  voeal  vibrations  which  pass  down 
the  trachea  and  bronchi,  owing  partly  to 
their  being  weakened  by  diffusion,  partly  to 
the  lesser  sound-reflecting  power  of  the 
bronchi,  as  compared  with  the  trachea,  and 
partly  to  the  intervention  of  the  spongy 
tisvae  of  the  lung,  reverberate  less  loudly 
than  in  the  former  situation. 

The  vibrations  of  the  voice  which  pass  ' 
down  the  trachea  and  larger  bronchi  are 
obetructed,  weakened,  and  diffused  by  pass- 
ini^  through  the  subdivisions  of  the  bronchi 
and  the  spongy  tissue  of  the  lung  before 
reaching  the  surface  of  the  chest. 


The  upper  part  of  the  sternum 
and  the  posterior  surface  of  the 
chest,  between  the  spines  of  the 
scapulee. 


Over  the  whole  surface  of  the 
chest,  except  the  upper  part  of  the 
sternum  and  the  space  which  lies 
between  the  spines  of  the  scapulee, 
where  the  larger  air-tubes  are  super- 
ficial and  near  to  the  chest-walls. 
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Class. 


Variety, 


RESONANCE   OF  THE  VOICE,   AS  HEARD 
Synonym,  Character  of  soujid. 


Diminished.    • 


Weak  or  feeble. 


Feeble  reson- 
anoe. 


The  sound  Is  simply  less  intense  than  it  is  ^ 
over  healthy  lung  tissue.  Sometimes  > 
an  indistinct  humming  only  is  heard.     ) 


Suppressed  or 
absent. 


Absence  of  res- 


No  sound  audible. 


Increased. 


Simple   in- 
crease. 


Increased  res- 
onance. 


Bronohophonic 
resonance. 


Bronchophony. 


Pectoriloquous 
ditto. 


Pectoriloquy. 


Amphoric  ditto,  i  ^"P^J'T  "'■ 
"^  }      onance. 


iEgophonic 
ditto. 


>  iEgophony. 


'  The  voice-sounds,  unaltered  in  quality, 
are  heard  louder  than  natural,  but  dif- 
fufted  over  the  surface  of  the  chest,  just 
as  in  health.  This  variety  of  increased 
vocal  resonance  gradually  pasMS  into 
the  next  variety. 


The  sound  is  louder  and  clearer  than  in 
simple  increased  resonance,  is  not  dis- 
tinctly articulated,  and  does  not  appear 
to  pass  through  the  stethoscope  into  the 
ear,  but  is  concentrated,  as  it  were,  be- 
neath or  at  the  end  of  the  stethoscope. 
This  bronchophnnic  resonance  passes 
imperceptibly  into  the  next  varietj. 


-  The  voice-sounds  are  distinctly  artiea-  ^ 
lated,  and  transmitted  directlj  through  > 
the  stethoscope  into  the  ear.  ) 


A  ringing  sound,  of  a  metallic  quality, 
nut  distinctly  articulated,  not   traoa- 
mitted  forcibly  through  the  stethoscope, 
and  resembling  the  sound  produced  by  I 
speaking  into  an  empty  jar. 

A  tremulous,  bleating  or  quavering  sonod,  "j 
forming  a  sort  of  Punchinello  voice,  | 
synchronous  with,  but  of  a  higher  pitch  i 
than,  the  voice  of  the  patient,  or  else  fol-  | 
lowing  it  like  a  feebly  whispered  echo,  I 
and  rarely  traversing  the  stethoicope.    J 
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How  yrtftiuctd^ 


the  occtirretiee  of  »ome  physi- 
nl  fh.ifijfc  in  the  pftrU  beneiith 
'">*eope,  cnlculated  Uy 
wilb  ihe  trnnsmi*?»on 
.    ,uOik\  vibrntions  to  the 


It  a  mu&i  teat* 


Not  eoijfifmd  to  any  portion 
uf ibe  Jung, 


S7  the   «iim«>   cnij.arf  as  Ifnid 
foeble  re«^oti!iitie«?^  if  prmje*! 
bejoo4  a  «erliiin  limit. 


d   to  f 
diug/ 


Not  confined  to  amy  portion 
ol'Jlhe  lung. 


Digfasm  fjyitk  vkirh  it  m 
mmmonty  aSfortateA. 
Broncbiris,    wilb    oopioas 
s«Qretion  obFtniciting  th*  J 
broDcbi  \  tinea  ristfDiil  of  I 
other  tumouri!  prcpRingT 
upon  n  mHiQ  brnncbaa  ; 

monarj  eonttfiliclalioti  \ 
emphysemn.  <ind  slight 
pleuritic  eff union. 
'  Each  and  all  of  the  di»- 
eaj^a  »bove  fipeciTK^d, 
when  prooe**ding  btfyt>od 
a  certain  limit;  but 
mo9t  commonly  by  &x- 
ten»ivfl  pleuntia  efl'ii- 
sion,  pneumotbonix,  or 
ths  preJNrnee  of  lar^« 
tuiDora  lying  beiwceu 
the  lung  tind  the  ffuHkoej 
of  the  chtfst. 


flight  eoofolidfition  of  the 
)«ng-U<^ue  nroutid  the  uir- 
tatHTf.  whereby  tbe  ?oiind*re^ 
fleeting  pnwer  of  the  tube?  \» 
iDcneti^ed,  aud  th«  puimanary 
pfirviiehjDiii  i^  r«nd«r«iJ  more 
homogrneftDi.  and  »  bfttur  eon- 
I  doetur  of  the  «ocnl  Tibrntions 
to  th«  furfoce  of  the  ehe»t. 

o«>ltui««  by  nn  increajie  of  thci 

I  (Miluioniiry  eondenfntion  whieb 

[gir««  rij«  to  fimpie  increaiit^  of 

tfoeftl  refctntuce,  nnd  fonielimeH 

\^%h*  formntioo  of   ftbnnrmaf  ^ 

««  in  Ibe  lung-?,  capable  of 

eotmtiog     und     reflecting 

Mmti'l   to  u»  j?r<^at  a  degree  aj 

ai<Mler«t9eiird  broQcbi, 

[  §Asetim««  by  the  ooni]en»ation  of 
latig'ti««rte II round  a  lM^g^  bron- 
rbu*,  wh^rtjby  the  tmnsitnbdon 
of  ihf?  *<Mjiif|  toib<?i»ftr  \^  facili- 
tat#4  ;  roorw  genpf»Uy  by  th*i 
fiirm«itinn  of  ab  norma  I  tipaceH 
or  ea  Tit  tea  po»«ef^ing  vuionlh, 
I  i^a^tJ*  re  fleeting  walta. 


Not  eon  fined  to  any  portion 
tjf  the  chesty  bwt  usually 
ino.«t  mnrked  and  of  tbe 
greatest  itigtiificanctt  to- 
n:ird»  tbe  apteea  of  tbe 
lungi?  in  cfinn«ction  with 
tbfl  depusitiuD  of  tubercle* 

Not  confined  to  »i»y  portion 
of  ihe  lungp,  and  iniui^mtiob 
fks  It  luay  bo  beord  over 
the  bronchi  even  in  benttb, 
it  is  of  ctinioal  slgnificianoe 
only  when  beurd  where 
brontTltopbony  liuea  not 
exbl  in  health.  Of  great 
iiiiporlnnce  iw  sugfieplive 
of  pbthi.ti^^  when  existing 
at  the  apex  of  tb«  left  lung. 

Not  confined  to  any  portion 
of  the  flings,  biittNOJf'urring 
moet  couimiouly  ab  the 
apices  and  in  tbe  upfMir 
Idbes, 


In  Farioiii«  morbid  stateF, 
but.  aa  a  p»?ri«i8tent  con- 
dition,  moHt  common  in 
the  tftirlv  tftiiges  of  tuber- 
cular phtbiifiB. 


Pnenmonto  hepatijtaljon 
oftbf^lungd;  tubertvular, 
*3aTernoii8,  and  other  in- 
filtratiooit  of  the  lung- 
tissiie  round  modernte- 
Fixed  bronchi  ;  i*m(il1  vo- 
mioda.  aa  in  pbthbis  \ 
and  dilated  bronohi. 


"  Cliipfly    in    pbtbins,    but 

occaNonally  in  pnetimu- 

nia  und  other  diHenfies  in 

which      ttip      tipoeflflnry. 

pby^iual  conditions  may  I 

exist. 


\  the  rer^rbefrttlon  of  tbe  voice 
rfo  a  large  bojbiw  upHre,  bound 
lijr  trnaa  eontid-reficcting  walls. 


''j   (  The   apioes   and  upper  por-  1  th^.l-  •        1  i* 


TiHralioQ  of  lh»  visceral 
Ag^ifMi  ih«  tfovinl  pletira.  at  tbe 
poiT'  f^"^    two    Murfnces 

arr  <(rit<»d  from  each 

atkri  ^  by  fluid  or  by 


^ 


"  Not  confined  to  any  portion 
of  the  lung-t,  bat  mont  per- 
il tfttent  at  the  posterior 
flurfnoe  of  the  cbe?t^  near 
tbe  riM>ta  of  thu  large  bron- 
chi, where  the  vocal  vibra- 
tiond  are  moat  intense. 

9 


Chiefly    in    pleurisy,     but 
afno  in  certain  itifftiini?«« 
of    pneumonia,     and    of  J 
tumorst    prnjt'ciing   into  J 
the  pleural  oarity. 
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CHAPTER   IX. 

ON  THE  ADVENTITIOUS  SOUNDS  PRODUCED  AVITHIN  THE  CHEST 
BY  THE  ACT  OF  BREATHING. 

The  varieties  of  abnormal  breathing  already  described  are 
marked  by  modifications  of  the  natural  sounds  of  respiration. 
Those  to  which  I  have  now  to  direct  attention  are  characterized 
by  the  presence  of  sounds  w^hich  find  no  analogue  in  healthy 
breathing,  but  are  new  and  adventitious  phenomena  superadded 
to  or  replacing  the  healthy  respiratory  murmur.  Such  sounds 
may  arise  either  from  the  air-passages  or  cavities  communicating 
with  them,  from  the  substance  of  the  lung  itself,  or  from  the 
pleural  cavities  ;  and  as  they  vary  in  character  according  to  their 
seat  and  mode  of  production,  it  is  necessary  to  understand  the 
mechanism  in  which  each  takes  its  origin,  before  a  proper  esti- 
mate can  be  formed  of  their  true  significance. 

First,  then,  in  regard  to  those  adventitious  sounds  which 
originate  in  the  air-passages  or  in  cavities  communicating  with 
them.  It  has  been  already  stated  that  in  a  healthy  condition  of 
the  respiratory  organs  the  air-passages  are  free  and  open,  whilst 
the  mucous  membrane  which  lines  them  is  constantly  moistened 
by  a  thin,  watery  exhalation  which  lubricates  its  surface  and 
renders  it  smooth.  Further,  it  has  been  shown  that  anything 
which  checks  the  exhalation  of  this  moisture,  or  produces  un- 
evenness  on  the  surface  of  the  bronchi,  or  gives  rise  to  irregu- 
larity in  or  narrowing  of  their  calibre,  increases  the  friction  en- 
countered by  the  respired  air,  impedes  its  escape  during  expira- 
tion, and  leads  to  a  corresponding  alteration  in  the  breathing- 
sounds.  The  first  effects  perceived  by  auscultation  are  rough- 
ness and  prolongation  of  the  sounds,  especially  of  thb  sound  of 
expiration.  If  the  local  changes  are  dependent  upon  causes  of 
a  transient  nature,  the  roughness  may  gradually  subside,  and 
give  place  to  the  natural  respiratory  murmur.  But  more  com- 
monly, when  mischief  has  gone  so  far  as  to  produce  roughness 
of  breathing  with  prolongation  of  the  expiratory  sound,  it  is 
followed  by  further  local  changes,  with  a  fresh  train  of  physical 
phenomena.  Not  only  does  the  calibre  of  the  air-passages 
undergo  a  still  greater  diminution,  but  the  dryness  of  the  bron- 
chial mucous  membrane  is  succeeded  by  morbidly  increased  se- 
cretion.    Thus,  if  the  pulmonary  mischief  be  not  speedily  re- 
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solved — in  which  case  the  roughness  of  the  breathing  will  gradu- 
ally cease — it  usually  happens  that  simple  rough  or  harsh  res- 
piration is  after  a  time  replaced  or  accompanied  by  sounds  which 
are  dependent  on  the  presence  of  secretion,  and  vary  with  its 
amount  and  character  and  with  the  altered  size  and  condition  of 
the  bronchial  tubes. 

These  sounds  have  be6n  termed  indifferently  rfiles  or  rhonchi ; 
the  former  being  the  term  originally  employed  by  Laennec,  the 
latter,  derived  from  the  Greek  word  A>^/'><;,  being  the  term  more 
generally  employed  in  the  present  day.*  Whatever  they  may 
be  styled,  however,  these  sounds  are  divisible  into  two  species, 
which  acquire  their  distinctive  characters  from  the  fact  that  in 
the  one  the  sounds  are  occasioned  by  the  vibrations  into  which 
the  air  is  thrown  by  passing  through  channels  irregularly  con- 
tracted in  their  diameter  ;  whilst  in  the  other  they  arise  from  the 
bursting  of  bubbles  caused  by  the  air  being  forced  through  fluid, 
more  or  less  viscid  and  tenacious,  which  has  accumulated  in  and 
obstructs  the  air-passages.  The  former,  therefore,  have  been 
termed  "  dry'*  sounds,  as  contrasted  with  the  latter,  which  being 
connected  with  the  presence  of  fluid,  have  been  termed  appro- 
priately "  moist"  sounds. 

But  although  these  so-called  "  dry**  sounds  are  invariably 
connected  with  narrowing  of  the  channels  through  which  the  air 
passes,  a  very  common  element  in  their  production  is  the  presence 
of  tough,  viscid  mucus  or  other  semi-plastic  material,  which  does 
not  admit  of  the  passage  of  air  and  the  formation  of  bubbles,  but 
which,  without  entirely  obstructing  the  air-tubes,  adheres  to 
their  sides,  contracts  their  diameter,  and  gives  rise  to,  or  admits 
of  abnormal  vibration.  Indeed,  in  some  instances  the  secretion 
and  local  accumulation  of  such  mucus  appear  to  be  the  chief 
cause  of  the  constriction  of  the  air-passages  and  of  the  vibration 
on  which  the  production  of  the  "dry"  sounds  depends  ;  and  in 
all  cases,  whatever  the  primary  cause   of  the   constriction — 

*  Neither  term»  however,  has  any  special  signification,  and  each  of  them 
is  inappropriate  when  applied  to  alt  the  adventitious  sounds  originating 
within  the  air-passages  ;  for  the  term  rule  or  rattle  can  hardly  be  regarded 
as  applicable  to  many  of  the  snoring,  burring,  cooing,  and  grunting  sounds 
which  are  often  audil>le  in  the  chest,  and  the  term  rhonchus,  which  signifies 
snoring,  is  clearly  inapplicable  to  the  minute  crepitations  of  pneumonia  and 
to  the  fine  bubbling  sounds  of  capillary  bronchitis.  It  apj)ear8  to  me  better, 
therefore,  to  simplify  our  phraseology  by  substituting  the  word  '*  sound"  for 
these  unmeaning  or  inappropriate  terms.  If,  however,  for  the  sake  of  con- 
venience, the  terms  •*  nMe"  and  '*  rhonchus''  are  to  be  retained,  the  former 
should  be  restricted  to  the  sounds  of  bubbling,  the  latter  to  those  of  vibration. 
A  distinction  would  thus  be  drawn  between  sounds  which,  though  not  ne- 
cessarily indicative  of  a  very  different  condition  of  the  pulmonary  tissue,  yet 
take  their  origin  in  a  different  mechanism. 
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whether   thickening   of  the  bronchial  mucous  membrane,  the 
pressure  of  Uibercle  or  other  matter,  or,  as  often  happens,  rr- 
regulur  spasmodic  contraction  of  the  circular  fibres  of  the  air- 
tubes — the  secretion  of  viscid  mucus  at  the  seat  of  obstruetioa 
contributes  greiitly  to  tlie  general  result.     Thi^  is  evident  from 
the  freqtient  intermission  of  these  sounds,  and  from  tbeir  ce^* 
sation  for  a  time  after  the  act  of  coughing — facts,  whieb  tb(jug\^ 
quite  incompatible  with  the  theory  of  persistent  contraction  oC 
the  air-passages,  are  strictly  in  keeping  with  the  suppositioxi. 
that  the  contraction  is  In  great  measure  referable  to  the  preserfcO-O 
of  tiiiigb,  Viscid  mucus  wliich  ailmits  of  removal  and  change    of 
position  by  the  full  blast  of  air  wlueh  accompanies  forcible  e^ 
piration  or  the  act  of  coughing.     Therefore,  although  the  i 
pressioTi  conveyed  to  the  ear  by  these  so-called  **dry"  souncis 
justifies  the  term  which  has  been  applied  to  them,  it  must  alwa^^a 
be  remembered  that  the  use  of  tlie  term  does  not  imply  a  tot^*.l 
alisence  of  secretion,  but  only  the  absence  of  secretion  of  siic^l 
a  nature  and  in  such  quantity  as  shall  lead,  (luring  the  act    <:»( 
respiration,  to  the  formation  and  burt'ting  of  air-bubbles,  iii:^^ 
the  consequent  production  of  "moist"  sounds. 

In  this  limited  sense  the  term  ^'' dry**  is  applicable  enou»x^J 
but  if  it  be  attempted,  as  is  often  done,  to  classify  all  the  advoTi- 
titious  sounds  originating  within  the  lungs  as  either  ^' dry*'  or 
''moist,"  then  does  the  term  'Slry*'  become  highly  object  ton- 
able,  as  being  inappropriate  and  calculated  to  mislead.  MsbtiJ 
of  the  sounds  arising  from  simple  abnormal  vibration  are  co^* 
nected,  as  alreatly  stated,  with  the  presence  of  viscid  secret:  1*^^ 
in  the  bronchi,  and  someeven  of  the  sounds  associate*!  witJi  *^^*® 
bubbling  of  air  through  fluid  in  the  air-passages  convey  a  cl^is* 
tinct  impression  of  '"dryness."  Such  are  the  fine  crepitat  i *^^* 
which  are  frequently  met  with  in  pneumonia,  and  the  dry  "el  i^"" 
ing''  which  often  accompanies  the  early  stage  of  tubercubiK" 
posit.  Moreover,  a  slight  niudifieation  of  the  conditi'jus  w*  1^ 
give  rise  to  "dry'*  crepitation  am]  **  dr^'*  clicking  will  occtm  2^^^' 
the  setting  up  of  '*  humid**  crepitation  and  "  moist*'  click  i 
and  thus  sounds  which  jiathologically  acknowledge  the  ^ 
origin,  and  which  differ  only  in  the  quantity  and  tenacity  a"^ 
existing  secretion,  are  separated  an<l  placed  in  contrast  to  * 
otlier,  as  if  they  were  distinct  and  independent  phenoim^» 
The  course,  therefore,  which  appears  to  me  sim|>lest  an<l  ^ 
likely  to  lead  to  error  atid  misapprehension  is  to  divide  all 
ven titious  sounds  originating  in  the  air-passages,  accordip^ 
their  meelianisni,  into  '*  souhjIs  of  vibration**  and  "  sounci  , 
bubbling,*'  and  then  the  special  character  of  each  variety  ^:>  ^  ^^ 


I 
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bration  and  each  modification  of  bubbling  may  be  described  if 
necessary  according  to  the  notion  it  conveys  to  the  ear. 

Viewed  in  this  light,  and  considered  in  reference  to  their 
practical  significance,  the  adventitious  sounds  originating  within 
the  lungs  may  be  arranged  advantageously  in  the  following 
manner : 


Class. 


Soands  of 
vibration. 


Sounds  of 
bubbling. 


Variety. 

(  Low-pitched 
or 
Grave-toned. 

High-pitched  ( 

or  2 

Shrill.        ( 

r  Crepitating,    i 


Bubbling. 


Clicking. 

Indetermin- 
ate sounds. 


Special  Character. 

Snoring.  • 

Cooing. 
Buzzing. 
Grunting. 
Creaking. 
Whistling. 
Piping. 
Hissing. 

Minute,  dry,  rapidly 
evolved,  crackling. 

Fine,    or   small,  and 
tolerably     even- 
sized — bubbling. 

Coarse  and  irregular- 
sized — rattling. 

Large  and  hollow 
sounding  —  garg- 
ling. 

Dry. 
Moist 


Syiwnym. 


Sonorous  rhonchi.  ^ 


•  Sibilant  rhonchi.^ 


J  Crepitant  r:\le,*  dry  orep- 
j  itution,  dry  crackling. 
r  Subcrepitant,  or  muco- 
I  crepitant  rtlle,^  humid 
\  crepitation,  or  humid 
[  crackling. 
*  Mucous  or  submucous 
rale. 

.  Cavernous  r^Ie. 


The  nomenclature  above  employed  is  extremely  simple,  and 
the  classification  itself  is  not  only  in  accordance  with  the  mech- 
anism of  the  sounds,  but  includes  all  the  varieties  which  have 
the  least  practical  significance.  Other  sounds  or  subdivisions  of 
sounds  have  been  dwelt  upon  at  length  by  many  authors  as  diag- 
nostic of  particular  forms  of  bronchial  effusion  or  special  forms 
of  pulmonary  mischief,  but  such  distinctions  have  no  real  exist- 
ence, and  only  tend  to  confuse  the  student  and  complicate  the 
study  he  has  in  hand.  Nothing  can  be  more  perplexing  than  a 
needless  multiplication  of  terms,  and  therefore  in  this  classifica- 
tion I  have  confined  myself  to  those  sounds  which  can  be  traced 
as  having  a  constant  relation  to  some  particular  condition  of  the 
pulmonary  apparatus,  and  consequently  are  of  real  practical  im- 
portance. 

The  precise  character  of  the  sounds  of  vibration  varies  with 
the  force  of  the  blast  and  the  size,  form,  and  condition  of  the 


'  These  have  been  termed  indifferently  rales  and  rhonchi,  but,  as  already 
stated,  the  term  rhonchus  is  must  appropriate  as  applied  to  the  sound  of  vi- 
bration, and  the  terra  rale  to  the  sound  of  bubbling. 
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channels  through  which  the  air  has  to  pass.  The  stronger  the 
current  of  air  and  the  narrower  the  chinks  or  channels  through 
which  it  is  forced, , the  higher  (cceteris  paribus)  the  pitch,  and 
the  more  whistling  the  character  of  the  tone  produced.  And  as 
every  possible  variety  in  the  condition  of  the  air-passages  may 
exist  in  different  portions  of  the  chest,  so  every  variety  in  the 
sounds  of  vibration,  from  the  deep,  low-pitched  note  of  a  large 
tube  to  the  shrill,  high-pitched  whistle  of  a  narrow  chink  or 
channel,  may  be  heard  sometimes  in  a  single  case.  The  grave, 
low-pitched  tones  are  usually  compared  to  the  snoring  of  a  person 
asleep,  and  do  sometimes  very  closely  resemble  it ;  occasionally 
they  more  nearly  approximate  to  the  noise  of  grunting,  buzzing, 
cooing,  or  creaking,^  and  now  and  then  they  assume  a  "rubbing 
character; "  but  whatever  their  nature,  they  may  all  be  included 
under  the  general  appellation  of  "sonorous"  rhonchi;  whilst 
those  of  a  higher  pitch,  whether  whistling,  piping,  or  hissing, 
may  be  grouped  under  the  title  of  "sibilant"  or  whistling  rhon- 
chi. Both  classes  of  sounds  are  connected  with  the  same  mech- 
anism, and  the  variations  in  their  character  are  due  to  differences 
in  the  size  of  the  air-passages  in  which  each  takes  its  origin.  As 
a  general  rule,  the  low-pitched  "sonorous"  varieties  originate  in 
the  large  bronchi,  and  the  high-pitched  "sibilant"  varieties  in 
the  smaller  tubes ;  but  inaj^much  as  the  calibre  of  the  large  tubes 
may  be  constricted  and  rendered  small  by  disease,  it  is  obvious 
that  no  dependence  can  be  placed  on  the  mere  discovery  of  sibi- 
lant rhonclius  as  evidence  of  an  affection  of  the  smaller  order  of 
bronchi.  The  grave,  sonorous  rhonchi  are  undoubtedly  charac- 
teristic of  an  affection  of  the  larger  tubes,  and  an  extensively 
diffused  sibilant  rhonchus  may  be  relied  upon  as  proof  of  an  af- 
fection of  the  smaller  bronchi ;  but  when  such  a  rhonchus  is  of 
limited  extent,  it  may  not  impossibly  proceed  from  a  large  bron- 
chus which  has  undergone  constriction. 

1  This  is  a  point  to  which  I  would  especially  direct  the  attention  of  the 
student ;  for  I  have  repeatedly  seen  this  creaking  and  rubbing  rhonchus  mis- 
taken for  the  friction-sound  of  pleurisy.  Unfortunately  the  mistake  is  not 
confined  to  students.  Several  cases  have  fallen  under  my  observation  which 
have  been  wrongly  treated  by  practitioners  more  or  less  acquainted  with  the 
use  of  the  stothoycope.  under  the  belief  that  their  patient  was  suffering  from 
pleurisy.  The  mere  absence  of  a?gophony,  as  will  be  shown  hereafter,  is 
not  sutticient  to  mark  the  case  as  one  of  brtmchitis,  but  a  distinction  exists 
between  the  .-ound  in  the  two  cases  which  is  simple  and  conclusive.  Cough 
and  expectoration,  by  getting  rid  of  the  mucus,  removes  the  cause  of  the 
rhonchus,  and  thus  leads  to  its  modification  or  complete  temporary  cessation  ; 
whilst  if  the  sound  is  dej)endent  on  pleuritic  friction,  it  continues  uninflu- 
enced by  the  act  of  expectoration.  Thus,  if  care  be  exercised,  a  satisfactory, 
conclusion  can  be  arrived  at,  often  at  the  first,  and  always  in  the  course  of 
two  or  three  examinations. 
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It  might  be  imagined,  from  what  has  been  already  stated  rela- 
tive to  the  source  of  these  vibrating  sounds,  that  they  would 
necessarily  accompany  both  acts  of  respiration.  Very  generally 
they  do  so  to  a  greater  or  less  extent,  but  sometimes  they  are 
heard  during  inspiration  only,  and  at  others  are  confined  to  the 
act  of  expiration.  Varying  greatly  in  intensity  and  duration, 
they  are  at  one  time  slight,  and  at  another  so  loud,  as  to  mask 
or  overpower  the  natural  respiratory  murmur.  They  may  be 
audible  not  to  the  patient  only,  but  to  persons  at  some  distance 
from  him,  and,  when  they  are  of  a  low-pitched  sonorous  character, 
they  may  convey  a  sensation  of  fremitus  or  vibration  to  the  hand 
placed  upon  the  chest-walls.  They  rarely  accompany  every  act 
of  respiration,  but  occur  irregularly  and  interruptedly,  persisting 
occasionally  for  some  length  of  time  at  a  particular  spot,  and 
then,  suddenly  and  for  a  time  at  least,  ceasing — the  cause  of 
their  cessation  in  most  cases  being  the  removal  of  some  tough 
mucus  by  the  act  of  coughing.  In  many  instances,  however, 
the  high-pitched  sibilant  varieties  are  less  readily  got  rid  of  by 
coughing  and  expectoration  than  those  which  are  grave  or  of  a 
lower  pitch — a  circumstance  which  is  explicable  by  the  compara- 
tive weakness  of  the  blast  in  the  smaller  bronchial  ramifications 
whence  the  sibilant  rhonchi  usually  originate,  and  by  the  greater 
diflSculty  which  consequently  attends  the  removal  of  the  tena- 
cious mucus. 

According  to  the  form  of  disease  by  which  they  are  occasioned, 
these  sounds  of  vibration  may  be  confined  to  one  spot,  or  one 
particular  portion  of  the  chest,  or  may  be  diffused  generally  over 
its  surface.  Probably,  if  caused  by  the  pressure  of  aneurismal 
or  other  tumors,  or  by  the  lodgement  of  foreign  bodies  within  the 
bronchi,  they  will  be  limited  in  extent,  and  more  than  usually 
persistent;  if  occurring  as  a  consequence  of  bronchitis,  connected 
with  the  deposit  of  tubercle  or  other  matters,  they  not  only  will 
be  persistent,  but  will  abound  in  those  parts  especially  which  are 
prone  to  suffer  from  the  disease  in  question ;  whereas,  if  they 
arise  in  consequence  of  bronchitis  unconnected  with  any  local 
cause  of  irritation,  they  will  usually  extend  more  generally  over 
the  chest,  and  will  yield  more  readily  to  treatment.  Moreover, 
if  the  disease  does  not  speedily  subside,  they  will  be  accompanied 
or  followed,  after  no  lengthened  period,  by  the  occurrence  of 
bubbling  sounds,  resulting  from  the  increased  secretion  which 
accompanies  its  further  progress.  Their  most  striking  develop- 
ment is  certainly  met  with  when  emphysema  coexists  with  chronic 
bronchitis,  in  which  case  the  expiratory  sound  is  enormously 
prolonged,  and  the  noises  produced  within  the  chest  are  of  such 
variety  as  to  defy  description. 
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Thus,  then,  to  sum  up  the  practical  information  afforded  by 
these  sounds  of  vibration,  it  may  be  stated  generally  that  their 
presence  indicates  constriction  of  the  air-passages,  and  the  prob- 
able presence  of  tenacious  mucus.  Their  persistence  for  a  length- 
ened period  over  a  limited  area,  leads  to  a  presumption  of  some 
mechanical  local  obstruction,  such  as  the  pressure  of  an  aneuris- 
mal  or  other  tumor,  or  the  presence  of  a  foreign  body  in  the 
bronchus,  or,  when  they  are  confined  to  the  apices  of  the  lung, 
the  irritation  of  tubercular  deposit.  On  the  other  hand,  their 
existence  over  the  entire  chest,  or  over  an  extensive  area,  indi- 
cates the  existence  of  wide-spread  bronchitic  irritation,  which,  if 
not  arising  from  idiopathic  causes,  must  be  due  to  some  generally 
diffused  cause  of  local  mischief,  such  as  tuberculous  or  cancerous 
iufiltrations.  In  either  case  their  presence  should  lead  us  to 
expect  the  speedy  occurrence  of  increased  bronchial  secretion, 
and  the  consequent  production  of  bubbling  sounds. 

The  low-pitched  sonorous  sounds  which  invariably  originate 
in,  and  are  altogether  confined  to  the  larger  bronchi,  are  usually 
of  less  serious  import,  than  the  high-pitched  sibilant  rhonchi, 
which,  when  widely  diffused  throughout  the  chest,  indicate  the 
implication  of  a  smaller  order  of  air-tubes,  and  the  existence  of 
extensive  affection  of  the  respiratory  apparatus,  requiring  im- 
mediate attention  and  active  treatment. 

The  ''bubbling"  sounds,  whatever  their  seat  or  position  within 
the  chest,  are  caused  by  the  passage  of  the  respired  air  through 
fluid  more  or  less  tenacious,  which  has  accumulated  in  and  ob- 
structs the  bronchial  tubes.  Their  character,  however,  varies 
considerably,  according  to  the  consistence  of  the  fluid,  the  size 
of  the  space  in  which  it  is  collected,  and  the  force  with  which 
the  air  is  driven  through  it, — circumstances  which  determine  the 
size  and  number  of  the  bubbles,  the  compression  to  which  the 
contained  air  is  subjected,  and  consequently  the  sound  which  the 
bubbles  cause  on  bursting.*  The  less  tenacious  the  fluid,  the 
smaller,  ca'tens  paribus,  will  be  the  size  of  the  bubbles;  the  less 
the  resistance  to  their  passage  through  it,  the  more  rapid  their 
succession,  the  more  frequent  their  bursting.  Again,  the  greater 
the  energy  of  the  respiratory  movements,  and  the  greater  con- 
sequently the  force  with  which  the  air  is  driven  through  the 

1  The  influonoe  exerted  on  the  pitch  and  intensity  of  the  sound,  nnd  on  the 
readines.s  with  which  it  is  conveyed  to  the  ear,  by  the  nature  of  tho  space  in 
which  the  bubbles  burst,  and  by  the  state  of  the  surroundinu:  pulmonary 
tissue,  will  be  fully  discussed  hereafter  My  present  object  is  simply  to  point 
out  how  the  character  of  the  bubbling  and  the  sound  it  produces  are  modi- 
fied, caitcris  paribus^  by  the  consistence  of  the  fluid,  the  size  of  the  space  in 
which  it  is  collected,  and  the  force  with  which  the  air  is  driven  through  it. 
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fluid,  the  more  numerous  will  be  the  bubbles  in  any  given  time, 
and  the  less  distinct  or  separate  the  sound  which  each  one  produces 
in  bursting.  But  the  size  of  the  tube  or  cavity  containing  the  fluid 
exercises  a  further  and  most  important  modifying  influence.  The 
larger  the  space,  the  greater  is  the  freedom  with  which  the  air 
passes,  and  the  larger  and  more  unequal  is  the  size  of  the  bub- 
bles; so  that  the  same  fluid  which  in  the  smaller  bronchial  tubes 
or  air-passages  would  give  rise  to  a  fine  and  tolerably  uniform 
bubbling,  will  in  the  larger  tubes  produce  a  coarse  and  more 
irregular-sized  bubbling, — sometimes  resembling  a  rattling.  In 
tubes  or  cavities  of  still  larger  size  it  will  occasion  a  still  more 
irregular  and  hollow-sounding  bubbling,  or,  in  other  words,  a 
gurgling,  quite  characteristic  of  air  passing  freely  through  liquid, 
and  producing  large  unequally  sized  bubbles;  so  that  according 
to  the  character  of  the  sound  we  are  enabled  to  form  a  tolerably 
correct  estimate  of  the  size  of  the  tube  or  cavity  from  which  it 
originates,  and  of  the  consistence  of  the  fluid  by  which  the  bub- 
bling is  caused. 

Crepitation, — If  the  bubbles  arc  very  minute,  of  uniform  size, 
and  burst  in  rapid  succession,  almost  as  in  a  volley,  and  emit  a 
dry,  crackling,  or  crepitating  sound,  rather  than  a  liquid,  bub- 
bling sound  on  bursting,  the  air-passages  in  which  the  sound 
originates  are  extremely  small.  Indeed,  such  a  bubbling  indi- 
cates the  entrance  of  air  into  the  pulmonary  vesicles,  and  proves 
that  no  disease  exists  of  such  a  nature  as  to  render  the  lung  im- 
permeable and  prevent  the  expansion  of  the  air-vesicles.  This 
sound  very  closely  resembles  the  noise  one  hears  when  a  lock  of 
dry  hair  is  rubbed  transversely  and  slowly  between  the  finger 
and  thumb  close  to  one's  own  ear,  or  when  common  salt  is  thrown 
on  the  fire ;  and  has  been  termed,  not  inaptly,  crepitation.  It 
is  the  crepitant  r&le  or  rhonchus  of  authors,  and  usually,  but  not 
invariably,  accompanies  the  accession  of  pneumonia,  .and  in  some 
few  instances  is  met  with  in  connection  with  congestion  of  the 
lungs  and  oedema  of  the  pulmonary  tissue.*  It  is  almost  con- 
fined to  the  act  of  inspiration,  which  it  sometimes  accompanies 
from  beginning  to  end,  though  it  occurs  more  commonly  towards 
its  close ;  it  is  usually  persistent  for  some  length  of  time  at  the 

*  This  fact  is  too  often  lost  sight  of  in  practice,  and  leads  those  who  trust 
too  exclusively  to  auscultation  into  grievously  erroneous  treatment.  In- 
stances of  well-marked  crepitation,  not  to  he  distinguished  from  the  crepita- 
tion of  pneumonia,  are  met  with  not  unfrequently  during  the  pulmonary 
congestion  which  often  accompanies  continued  fever  and  other  asthenic  and 
hsemic  disorders,  as  also  during  the  early  stage  of  pulmonary  osdema  arising 
in  connection  with  acute  anasarca.  It  is  obvious  that  the  active  and  do- 
pressing  treatment  which  might  be  appropriate  in  combating  inflammation 
of  the  lungs,  would  be  productive  of  mischievous  results  in  cases  such  as  these. 
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spot  where  it  is  first  evolved;  is  heard  most  distinctly  after  deep 
inspiration  or  after  a  fit  of  coughing,  and  is  not  checked  by  ex- 
pectoration,— circumstances  which  usually  serve  to  distinguish 
it  from  the  fine  bubbling  sound,  the  variety  next  to  be  described, 
into  which  it  gradually  merges,  and  with  which  it  is  confounded 
not  unfrcquently. 

Some  persons  have  been  unwilling  to  admit  crepitation  to  be 
referable  to  bubbling,  on  the  ground  that  if  it  were  due  to  the 
passage  of  air  through  fluid  in  the  pulmonary  cells,  it  should 
accompany  expiration  as  well  as  inspiration.  Hence  they  have 
suggested  that  it  is  dependent  upon  the  sudden  unfolding  of  the 
walls  of  the  air-cells,  rendered  dry  and  crackling  by  disease,  or 
else  upon  the  giving  way  of  exudation-matter  which  has  been 
effused  between  the  vesicles  in  the  substance  of  the  lung. 
Neither  of  these  theories,  however,  appears  to  me  to  be  tenable. 
Observation  in  the  dead-house  proves  conclusively  that  pneu- 
monia does  not  produce  dryness  of  the  pulmonary  tissue,  such 
as  could  give  rise  to  crepitation  ;  and  even  were  it  otherwise, 
the  dryness  of  the  tissue  should  occasion  crackling  during  the 
collapse  of  the  lung  almost  as  much  as  during  the  act  of  expan- 
sion. This  may  be  proved  experimentally,  by  inflating  a  dried 
bladder,  and  then  compressing  it  so  as  to  cause  it  to  assume  a 
folded  condition.  Nor  does  the  second  hypothesis  rest  on  more 
stable  ground.  Indeed,  in  most  cases,  pathological  research 
proves  the  absence  of  the  cause  to  which  the  sound  is  attributed. 
Dissection  of  a  portion  of  lung,  in  the  first  stage  of  pneumonia, 
shows  congestion  of  the  pulmonary  capillaries,  and  effusion  of 
a  viscid  sero-sanguinolent  fluid  into  the  air-vesicles ;  but  in  a 
vast  majority  of  instances,  it  fails  to  discover  the  inter-vesicular 
or  parenchymatous  plastic  exudation,  to  the  giving  way  of  which 
this  theory  refers.  And  if  it  be  supposed  that  the  sound  is 
attributable  to  the  movement  of  fluid  in  the  areolar  tissue  during 
respiration,  no  greater  advance  is  made  towards  an  explanation  ; 
for  ol)viously,  under  the  conditions  referred  to,  the  sound  should 
accompany  the  collapse  of  the  lung  during  expiration,  just  as 
much  as  it  does  its  expansion  during  inspiration.  Indeed,  I 
cannot  but  think  that  the  objection  raised  to  the  bubbling  theory 
of  crepitation  rests  altogether  upon  a  false  assumption.  It  is 
quite  intelligible,  as  stated  by  Dr.  Davies,  that  "the  air  having 
forced  its  way  through  fluid  into  the  interior  of  the  lung-cells, 
may  be  expelled  from  those  little  cavities  without  being  com- 
pelled to  pass  a  second  time  through  the  secretion.  At  the  end 
of  an  inspiration,  the  cells  are  fully  expanded,  and  space  is 
afl[*orded  for  the  presence  of  air  and  fluid.  At  the  commence- 
ment of  the  expiration,  the  more  elastic  fluid,  the  air,  is  first 
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driven  out,  finding  a  free  passage  from  the  vesicles  into  tbe  ter* 
minai bronchial  ramifications/*'  I  nm  satisfied,  therefore,  that 
crepitation  may  be  rcganled  as  the  result  of  air  buhbliiig  tluough 
fiaid  in  spaces  of  very  small  calibre,  such  as  the  pulmonary  air- 
cd]?5,  and  that  this  is  the  only  satisfuctory  explanation. 
.Fine  or  small  even-Bized  huhhUng, — If  the  bubbles  he  less 
(leljcate  and  minute,  less  uniform  in  size,  less  rapidly  evolved-^  less 
regular  in  tlieir  occurrence,  and,  though  distinctly  crepitating, 
we  less  dry  in  their  character,  niid  convey  the  impression  of 
being  connected  with  the  bubbling  of  air  through  fluid,  tbe 
brojicbi  or  air-passages  in  which  they  originate  are  still  small, 
but  the  fluid  is  larger  in  quantity  ;  for  it  is  only  iti  such  tubes 
Of  spaces,  and  with  such  an  amount  of  fluid,  that  fine  even-sissed 
babbling  can  be  produced*  This  is  the  '^stibcrepitant**  or 
*'mucf>crepitant"  rale  of  authors,  and  is  the  sound  which  ac- 
<^tnpaotes  capillary  bronchitis,  the  first  stage  of  ccdema  of  the 
lang:s,  the  effu=iion  of  hlood  or  other  fluids  into  the  pulmonary 
^s»Qe,  and  tbe  resolution-stage  of  pneumonia.  It  is,  in  fact, 
only  a  modification  of  crepitatioUj  but  unlike  the  true  crepitus 
^f  pneumonia,  it  is  influencefl,  and  for  a  time  got  rid  of,  by 
^'^^Ughing,  and  accompanies  expiration  as  well  as  inspiration, 
***<?  fluid  being  in  tbe  terminal  brotichi,  and  in  such  quantity 
*"at  the  air  has  to  force  a  passage  through  it  as  well  in  expira* 
^*^o  as  in  inspiration. 

Coarge,  irrefjular'Sized  buhhling;  rattling. — If  the  bubbles  be 
/arger,  of  variable  size,  less  regular  in  their  occurrence,  and  dis- 
^'ictlv  liquid,  the  air- passages  whence  the  sound  originates  are 
^  larger  sisse,  admitting  of  more  free  and  unrestrained  bubbling. 
^»iit  if  the  ''* mucous"  or  "sub-mucous*'  rale  of  authors,  and  is 
J^be  sort  of  bubbling  which  accompanies  the  secretion-stage  of 
J^^'Onchitis^  the  occurrence  of  «:i?{lema,  hemorrhage,  or  whatever 


» 


^^ds  to  the  presence  of  fluid,  whether  mucus,  pus,  blood,  or 
®^^iiiD,  in  air-tubes  or  passages  of  moderate  size.^  It  accom- 
panies both  respiratory  movetneots,  and  is  inodified  by  the  acts 
Coughing  and  expectoration,  whereby  the  fluid  in  the  air- 
iages  is  removed,  and  the  sounds  for  a  time  diminished  or 
**"rc*lej.  It  must  .be  rememhei'ed,  however^  that  whatever  the 
r*^€ci*e  character  of  the  bubbling,  iis  amount  does  not  necessarily 
afford  an  index  to  the  quantity  of  fluid  contained  in  the  air- 
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passages,  for  these  may  be  so  filled  that  little  or  no  air  can  pass, 
and,  therefore,  little  or  no  bubbling  can  be  produced.  In  some 
such  instances,  all  respiratory  sound  ceases,  whilst  in  others 
slight  bubbling  sounds  still  continue.  In  the  more  advanced 
stages  of  bronchitis,  and  during  the  occurrence  of  oedema,  this 
happens  not  unfrequently,  and  can  be  detected  by  the  presence 
of  more  or  less  dulness  on  percussion ;  by  the  absence  of  res- 
piratory murmur;  by  the  want  of  proper  expansion  of  the  clH?st- 
walls ;  and,  indeed,  by  the  various  signs  which  indicate  the 
existence  of  impervious  lung.  But  if  the  bubbling  be  small  in 
amount,  consisting  of  single  or  occasional  bubbles,  and  the  vesic- 
ular murmur  remains  distinctly  audible,  it  is  fair  to  conclude  that 
little  fluid  exists  in  the  air-passnges  ;*  whilst  if  the  bubbling  be 
extensively  diffused,  and  be  not  accompanied  by  a  distinct  res- 
piratory murmur,  or  be  heard  only  in  combination  with  a  faint, 
indeterminate  respiratory  murmur,  it  is  equally  a  legitimate  con- 
clusion that  the  bronchial  tubes  contain  a  large  quantity  of 
secretion. 

Large^  hollotv- sounding  bubbling;  gurgling, — If,  again,  the 
bubbles  be  still  larger  and  of  unequal  size,  less  numerous,  and 
more  irregular  in  their  occurrence,  often  disappearing  for  a  time, 
and  conveying  to  the  car  the  impression  of  hollowness,  the  fluid 
is  probably  more  uniform  in  its  consistence  than  in  the  former 
instances,  and  the  air-passages  or  spaces  whence  the  sound 
originates  are  larger.  This  is  the  gurgling  or  so-called  cavernous 
rale  of  authors,  and  is  a  modification  or  further  development  of 
the  so-called  mucous  or  sub-mucous  rale  which  often  merges  into 
it.  It  is  the  sort  of  bubbling  which  occurs  in  the  main  divisions 
of  the  bronchi,  in  large  dilatations  of  the  bronchi,  in  tuberculous 
or  other  excavations  in  the  lungs,  and,  in  short,  wherever  there 
is  an  accumulation  of  fluid  in  large  spaces  having  a  free  com- 
munication with  the  air-passages.  It  commonly  exists  with  both 
inspiration  and  expiration ;  occurs  at  diff*erent  periods  of  the 
expiratory  act,  according  to  the  relative  position  of  the  con- 
tained fluid  and  the  communicating  bronchus ;  is  greatly  modified 
by  cough  and  expectoration ;  and  when  the  walls  of  the  cavity 
are  thin,  tense,  and  elastic,  has  a  peculiarJy  ringing,  metallic 
character. 

The  size  of  the  bubbles  of  which  gurgling  is  made  up  varies 
greatly  in  diff*erent  cases,  and  as  the  character  of  the  sound  pro- 
duced is  regulated  to  some  extent  by  the  size  and  number  of  the 
bubbles,   some  authors   have   applied  the  terms    "amphoric," 

1  Even  undor  tho  conditions  here  suppo:*ed,  fluid  may  be  pent  up  in  cavi- 
ties undisturbed  by  the  respirHtor}'  blast. 
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^'cavernous/'  and  "caverimlou.^"  to  different-sized  gurtjlings, 
iiinler  the  impression  that  the  size  and  mini  her  of  the  hnbbles 
(oriu  an  index  to  the  .^ixe  of  the  cavity.  Nothin;]:,  however,  can 
be  more  erroneous  than  atich  a  supposition.  The  character  of 
the  M}und  depends  not  only  on  the  extent  of  the  cavity,  hut  on 
tie  nature  of  its  walls,  the  freedom  of  its  communication  with 
the  air-pHSsagcs,  the  condition  of  the  Burrounding  lung- tissue, 
tilt;  quantity  and  nature  of  the  fluid  eontaine<l  in  it,  and  the  force 
with  which  the  air  is  driven  tlirough  tliat  fliiiil.  If  the  cavity, 
though  large,  be  nearly  full  of  fluid,  and  if  that  inh\  be  very 
viscid,  and  if  the  communication  hetw^een  the  cavity  and  the  air- 
passages  be  not  free,  the  amount  of  bubbling  must  he  very  small, 
whatever  the  nize  of  the  cavity.  Again,  cavities  boundetl  by  thick, 
inelastic  wall?,  and  surrounded  by  solidified,  uncoUapsable  lung, 
are  incapable  of  contracting,  and  equally  so  therefore  of  cx- 

RMitig  much  uir  during  expiration*  Hence  it  follows  tliat  they 
ftfiot  receive  much  air  during  inspiration,  and  consetjuently 
CWiuhnit  of  comparatively  little  gurgling.  On  the  other  hand, 
*^ftvuie8  bounded  by  tliin  and  elastic  walls,  and  surrounded  by  per- 
vious hmg- tissue,  are  greatly  influenced  by  the  respiratory  niove- 
^^n%  and  expel  u  large  portion  of  their  contained  air  at  each 
^^furation.  TLey  are  capable,  therefore,  of  admitting  a  eon- 
**tltrable  quantity  of  air  during  inspiration,  and  this,  if  fluid 
^^*sts  ru  the  cavity,  produces  a  large  amount  of  gurgling.  More- 
'^^^^r.  if  the  walls  are  thin,  tense,  and  elastic,  tlie  sounds  reverber- 
*^^Muilly  and  perfectly,  and  if  the  cavity  is  seated  superficially 
fflev  rrach  llie  ear  without  much  diflieulty ;  whereas  if  the  walls 
^^  thick,  e^pongy,  and  inelasiic,  the  rounds  are  very  imperfectly 
^fleeted,  and  are  not  readily  transmitted  to  the  ear.  Thus  it 
'^^n  happens  that  a  small  cavity  with  thin,  elastic  walls,  pro- 
^^^6  more  gurgling  and  sphishing,  and  transmits  a  louder  sound 
*be  ear,  than  a  much  larger  cavity  bounded  by  thick,  spongy, 
^lai^tic  walls. 

The  statements  already  made  .show  that  anything  which  pre- 

'>U  the  passage  of  air  through  (hiid  must  necessarily  check 

'^  production  of  gurgling.      Hence  the  temporary  cessation  of 

^  sound  may  be  due  to  causes  of  several  kinds — either  to  com- 

t?te  evacuation  of  the  fluid;   or  to  its  diminution  to  such  an 

tent  IIS  to  bring  its  level  below   the  opening  of  the  tube  or 

*^«s  communicating  with  the  cavity  ;  or  to  obstruction  of  the 

''-passages  which  lead  to   the  cavity.     Wlieu  its  cessation  is 

-|>endent  on  the  complete  evacuation  of  the  fluid,  the  gurg- 

'^^11 IH  usmilly  replaced  by  hollow,  breathing-sound:  when  it  is 

^rvrable  to  the  second-mentioned  cause,  the  gurgling  may  be 

'ftetj  reproduced  by  change  of  posture  and  the  consequent  bring- 
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ir»^  of  one  of  tlie  openings  below  tlie  level  of  the  fluid  in  tlir 
cavity  t  iin<l  when  it  depemlis  upon  tlie  thinl  nameii  cauxse,  cowgli- 
ing  will  often  lead  to  its  re-establisimiont  by  dislodging  a  plug 
of  mucus  or  muco-piirulent  matter,     Wben  the  obatructi<tft  ib 
due  to  external  pressure,  cough  has  not  much  influence  in  restor— 
ing  it,  and  its  cessation  is  more  pertDanent ;  and  again  when  the^ 
space  or  cavity  is  completely  full  of  fluid  and  rloes  not  atlail^ 
the  presence  of  air,  gurgling  cannot  l^e  produced. 

Sometimes  when  a  cavity  is  unuj?ually  large,  and  not  only  lia^ 
very  elastic  walls,  but  contains  a  large  f|uantity  both  of  air  and 
fluid,  succussion  of  the  patient,  or  the  impulse  against  the  c^ivity 
produced  by  tlie  action  of  the  heart,  will  give  rise  to  an  admix- 
ture of  the  air  and  fluid,  and  occasion  u  gurgling  or  splashing 
sound.  I  have  had  the  opportunity  of  noting  this  fact  on  three 
occasions;  and  it  is  quite  j>nssible  to  conceive  that  if  the  com- 
municating bronchi  were  obstructed,  a  gorgltng  or  splashing 
sound  migfit  be  thus  produced,  when  no  such  sound  was  atten- 
dant upon  respiration. 

Another  modification  of  bubbling  is  ** clicking,**     Author^ 
are  not  agreed  as  to  the  mode  of  origin  of  tliis  soand,  nor,  indee<li 
have  I  ever  met  with  a  reasonable  interpretation  of  it,     Uf* 
Walsbe  says  of  dry  clicking,'  *'The  rhonchus,  though  its  mechan' 
ism  h  unexplmnf^d^  is  of  considerable  diagnostic  importance  ;" 
and  again  in  reference  to  moist  clicking,' '*  Its  mechanism   is 
almost  as  obscure  as  that  of  the  dry  crackling/'     Bur  careful 
consideration   of  the  conditions   es^^ential  to  its  existence,  svnd 
repeated  experimenta  as  to  its  mode  of  production,  have  con* 
vinced  me  that  when  it  is  met  with  in  the  lungs  it  is  due  to  tb^ 
sudden  and  forcible  passage  of  arr  through  a  small  broncli^^^ 
the  sides  of  wIucIj,  at  one  or  more  points,  have  been  broug^^ 
close  together  by  external  pressure,  or  have  been  agglutinort^^ 
as  it  were,  by  tenacious  nuicous  secretion.     Thus  its  comii'**^^ 
cause  is  the  presence  of  tubercle  pressing  here  and  there  up<^^ 
the  walls  of  the  smaller  bronchi,  and  not  only  rendering  tt^^^ 
impervious,  but  exciting  slight  local  irritation,  with  the  coi^^^ 
quent  secretion  of  viscid,   tenacious  mucus.     The  bronchi    ^^ 
completely  obstructed,  and  therefore  do  not  admit  of  the  prod*^^ 
tion  of  the  ordinary  sounds  either  of  bubbling  or  vibration;    I>^* 
now  and  then,  perhaps  two  or  three  times  in  the  course  of    ^^^ 
inspiratiorr,  tlieir  walls  are  separated  for  a  moment  under    ^     ^m 
pressure  of  tlie  inspired  air,  and  as  the  obstruction  yields  ai-*^"* 
the  sitles  of  the  passage  are  forced  asunder,  tlie  connecting  n\itc  «-^^ 
which  is  drawn  out  into  a  sort  of  membrane,  suddenlv  bur*  ^^*»  , 


1  Loc.  cit.,  p.  llo. 
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amlisliarp  click  is  producetl,  which  conveys  an  tmpression  of 
dryness  or  moisture,  according  to  the  quantity  and  tt^nacity  of 
ly  lluifl. 

Dry  clickinj;,  like  drv  crepitation,  oriirinjitoa  in  connection 
vith  a  very  small  (jnantity  of  viscid  secretion,  and  is  met  with 
ftlnjost  exclusively  during  inspinition  ;  n^hereus  humid  clicking, 
like  humid  crepitation  or  fine  buhhlin^,  is  counected  with  a  sou^e- 
wWt  larger  ijiiantity  of  fiuid,  and  thouf^h  most  distinct  and 
constaiit  during  inspiration,  occurs  not  unfrequently  during  ex- 
piration. When  dry  clicking  first  makes  its  appearance,  it  is 
tudible  only  with  forced  respiration,  and  even  then  does  not  ac- 
coinpuny  each  iu^spiratory  act ;  hut  after  a  time  it  becomes  more 
persistent,  and  is  heard  accompanying  ordinary  respiration. 
The  dry  variety  passes,  after  a  tijoe,  into  the  moist  variety,  and 
the  Intter,  as  the  pulmonary  disease  profrresses  and  softening 
cotnmi'nces,  is  replaced  by  the  ordinary  som»d  of  bubbling.  This 
fthjses  from  a  diminotion  in  the  amount  of  pressure  on  or.  ob- 
struction of  the  bronchi  whence  the  sound  originates,  and  from  an 
jncrease  in  the  quantity  of  fluid  in  the  air-passages,  whertiby 
rt  liappens  that  the  air  no  longer  encounters  mere  films  of  mucus, 
^ni,  hy  forcing  its  way  through  a  more  copious  secretion,  creates 
distinct  hublding. 

Clicking,  then — the  *^  clicking**  or  *'  crackling**  r&le  or  rhon- 

^hufc  of  authors — is  commonly  associated  with   the  presence  of 

tuhvrcle,  and  the  moist  variety  is  reganled  by  some  persons  as 

A^e  characteristic  of  the  early  stage  of  tubercular  softening. 

HHtt careful  observation  at  the  betlside  of  the  patient,  borne  out 

^y  the  result  of  dissection  after  death,  has  convinced  me  that 

***ii  opinion  is  erroneous.     Not  only  have  I  met  with  dry  ellck- 

**|?nnder  circumstances  in  which  the  whole  history  and  symp- 

^*na  of  the  case,  no  less  than  the  subsequent  career  of   the 

i^tient,  have  satisfied  me  that  no  tubercles  existed,  hut  twice  in 

*^*  wnrds  of  St,  George^s  Hospital  I  have  met  with  its  characters 

'^^H  marked,  when  subsequent  post  mnrftfm  examination  has  en- 

'^'^*«1  me  to  establish  the  non-existence  of  tubercle.*     Therefore, 

'tl»ough  it  is  perfectly  true  that  tubercle  is  its  onlinary  cause, 

?d  that  when  clicking  is  met  with,  as  it  usually  is,  in  the  infra- 

*Weular,  supra-clavicular,  or  supra-scapular  regions,  its  pres- 


1. 


■'^c  justifies  the  gravest  suspicion  of  tubercle,  we  must  not 
*^*'»«:*lude  without  further  evidence  that  our  patient  is  indeed  cfin- 
^^nptive.     Anything,  whether  tubercle  or  otlier  matter,  which, 

'  In  on*>  f»f  the  casc^  ftllurl<»d  to  the  oxi?tinir  disefljac  wn^*  chronic  bronchi tLs 
'  Uk*  oihtT  *«n£ruin<*<*usV!fusioTi  into  ibt'  Innj^s,  jvi  the  result  of*  vnh  ulur  tll«T- 
**•*  of  the  hrttrt.  The  cJickinjitT  thoui^h  wfll  dt'velopf^d.  was  of  tvmpomry 
^*"^fmtlofi,  luid  in  neither  instance  was  btmrd  longer  than  five  days. 
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in  one  or  more  of  the  smaller  bronchi,  surrounded  by  partially 
consolidated  lung-tissue,  shall  produce  occlusion  of  such  a  nature 
as  will  yield  now  and  then  to  the  force  of  the  respiratory  blast, 
may  prove  the  cause  of  this  peculiar  sound.  But  it  is  usually 
in  the  early  stage  of  phthisis,  when  tubercles  are  sparsely  scat- 
tered through  the  pulmonary  tissue,  that  clicking  is  most  fre- 
quent ;  for  it  is  only  when  the  disease  is  not  extensive,  when 
consolidation  is  of  small  extent,  and  when  considerable  expan- 
sion of  the  lung  still  takes  place  during  inspiration,  enabling  the 
air  to  force  its  way  through  an  obstructed  passage,  that  the  con- 
ditions exist  which  are  essential  to  its  production.  The  pressure 
of  a  large  mass,  whether  of  tubercle  or  other  matter,  will  usually 
obstruct  the  bronchi  permanently,  and  by  presenting  an  in- 
superable obstacle  to  the  passage  of  air  will  prevent  the  occur- 
rence of  clicking. 

If  it  be  asked  how  the  clicking  which  results  from  tubercle  can 
be  distinguished  from  that  which  sometimes,  though  rarely,  ac- 
companies other  forms  of  pulmonary  disease,  I  answer  that  they 
both  take  their  origin  in  the  same  mechanism,  and  that  by  the 
character  of  the  sound  alone  it  is  impossible  to  discriminate  be- 
tween them.  But  I  am  convinced  that  oft-repeated  examina- 
tions of  the  chest  will  generally  assist  us  to  a  correct  diagnosis. 
In  no  single  instance  in  which  there  were  not  good  grounds  to 
suspect  the  existence  of  tubercular  disease  have  I  found  clicking 
a  persistent  condition  ;  and  if  when  dry  clicking  is  first  observed 
it  continues  for  a  considerable  period,  and  is  after  a  time  followed 
by  humid  clicking,  which,  in  its  turn,  is  ultimately  replaced  by 
bubbling,  there  cannot  be  a  doubt  as  to  the  existence  of  tubercle. 
So  that  this  sign,  so  little  insisted  upon  by  some  authors,'  is,  in 
fact,  of  great  clinical  significance. 

I  must  not  quit  this  part  of  our  subject  without  alluding  to  a 
sound  which  has  been  described  by  Laennec  under  the  title  of 
"  rale  cr(^pitant  sec  a  grosses  bulles,  ou  craquement.*'  It  is 
characteristic,  he  says,  of  emphysema,  is  heard  only  during  in- 
spiration, and  resembles  the  noise  made  by  the  sudden  inflation 
of  a  dried  bladder.  It  is  a  sound  of  rare  occurrence,  and  of 
little  diagnostic  value ;  and  it  would  not  be  worthy  of  special 
remark  had  it  not  been  described  and  first  pointed  out  by  the 
Father  of  auscultation,  and  adopted  more  recently  by  Skoda  of 
Vienna.  Even  now,  my  chief  object  in  mentioning  it  is  to  add 
my  testimony  to  that  of  the  many  modern  writers  who  refuse  to 
assign  it  a  place  in  the  list  of  rdles  and  rhonchi.     It  certainly 

'  Dr.  II.  Davios  doos  not  even  allude  to  it  in  his  chapter  on  **  Rales  and 
Rlionchi,"  nor  is  any  mention  made  of  it  in  Skoda's  work. 
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does  not  possess  a  true  bubbling  character,  as  its  name  would 
imply,  and  probably  is  a  eourid  of  vibration  connected  with  ihe 
extremely  viscid  and  tenacious  broncbiul  secretion  wbicb  ordi- 
narily accompanies  vei?icular  empliyscma.     Certain   it  is  that 
such  8  condition  of  secretion,  exciting  vibration  in  air-passages 
altered  by  empbysema,  is  quite  sufficient  to  account  for  its  ex- 
istence, anil  is  far  more  likely  to  give  rise  to  its  production  than 
the  condition  of  the  lung-tissue,  suggested  by  Laennec;  for, 
with  Dr,  H.  Davies,  ''I  cannot  conceive  the  pulmonary  aiem- 
br&ne  which  forms  the  lung-cells  to  be  so  dry  in  erapbysema  as 
to  he  capable  of  crackling  on  expansion  like  a  dried  pig  s  blad- 
der,'**   Further,  pathology   does  not   countenance   Liacnnec*3 
hypothesis;  and  we  are  bound,  tberefore,  to  reject  it.     Wbat- 
€ver  the  precise  cause  of  the  sound,  there  cannot  be   a  doubt 
that  at  present  it  possesses  little  pntctical  value;  and  my  advice, 
therefore,  to  the  student  would  be,  not  to  encumber  biniself  with 
the  terra  given  to  it  by  Laennec,  but  to  regard  the  sound,  wIk'U- 
<>ver  he  may  chance  to  meet  with  it,  aa  a  subject  for  careful  in- 
vestigation* 
Skoda  speaks  of  bubbling  sounds  which  he  terms  **conso- 
^b^^titig/'     "  Rdles,*'  he  says,*  *'  arising  in  the  larynx^  trachea, 
^P^^lher  of  the  bronchi,  may  consonate  witbin  the  tborax,  just 
**  the  voice  or  the  respiratory  murmur  consonates  in   the  dis- 
*a»ed  states  of  the  lung-tissue  alreadj'  referred  to,  and  thus  bc- 
c<»tne  distinctly  audible  throughout  the  thorax."  They  are  **  clear 
^i  high-pitched/'  ho  aays,^  '*  formed  by  unequal  bubbles,  and 
•^coTDpanied  by  a  resonance  which  has  neither  an  amphoric  nor 
*  Metallic  character,"     Thus,  bis  description  answers  to  that  of 
**''*linnry,  coarse,  unequal-sized  bubbling,  taking  place  in  tubes 
'^f rounded  by  lung*tissue  in  certain  states  of  consolidation;  and 
^^  Skoda  himself  admits  that  these  so-called  consonating  sounds 
^f^  accompanied  by  bronchial  breathing  and  increased  resonance 
'f  the  voice,  and  ''generally  speaking,  indicate  the  presence 
^^-her  of  pneumonia  or  of  tubercular  infiltration,*'  there  can  be 
ttle  doubt  that  pulmonary  consolidation  is  a  condition  essential 
their  existence. 

What,  then,  is  the  peculiarity,  and  what  the  diagnostic  value 

so-called  '^consonating  rales?"     In  my  opinion,  tbey 

'JkQ  single  feature  which  entitles  them  to  an  independent 

?icf  amongst  recognized  rales  and  rhoncbi.     It  is  universally 

mitted,  and  is  strictly  in  accordance  with  the  laws  of  aeons- 

^CB,  that  sounds  produced  in  any  part  of  the  air-passages  may 

^  propagated  to  the  thoracic  walls  through  air  contained  in 


boc.  cit.,  p.  181. 


>  Loc.  cit.,  p.  118. 
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bronchi  capable  of  reflecting  sound,  and  through  lung-tissue  i 
certain  states  of  homogeneity  and  consolidation ;  and  it 
equally  certain  that  in  peculiar  states  of  the  bronchi  and  pu 
raonary  tissues,  all  sounds  generated  therein  will  be  of  a  higl 
pitched  character.  But,  if  due  care  be  exercised  in  conductin 
the  examination,  there  is  little  chance  of  r&les  propagated  froi 
other  parts  of  the  chest  being  mistaken  for  rfiles  of  local  origii 
The  history  and  progress  of  the  case,  the  condition  of  the  resp 
ration  at  the  spot  where  the  sounds  are  heard,  and  the  presenc 
or  absence  of  dulness  or  unusual  resonance  on  percussion,  wi 
generally  enable  us  to  determine  the  question.  Even  if  it  wer 
not  so,  and  admitting,  for  the  sake  of  argument,  what  really  i 
not  the  fact,  viz.,  that  consonance  is  a  principle  of  general  a| 
plication  in  the  intensification  of  sounds  propagated  throug 
the  chest,  still  the  sounds  alluded  to  by  Skoda  would  not  po« 
sess  any  special  significance ;  for  Skoda  himself  fails  to  poin 
out  any  certain  signs  by  which  to  recognize  the  fact  of  thei 
being  generated  at  a  distance,  and  reinforced  and  propagate 
by  consonance.  The  only  features  which  he  indicates  as  calci 
lated  to  excite  suspicion  as  to  the  true  nature  of  the  case — viz 
the  clearness  and  high  pitch  of  the  sounds,  and  the  dulness  o 
unusual  resonance  on  percussion — are  one  and  all  compatibl 
with  the  local  production  of  the  sounds,  and  their  direct  trans 
mission  by  conduction.  Therefore,  my  advice  to  the  studen 
would  be  to  discard  "consonating  r&les'*  from  his  vocabularj 
as  having  at  the  most  a  problematical  existence,  and  a«  bein, 
undistinguishable  from  other  rales,  and  therefore  possessio, 
little  diagnostic  value.  In  discarding  the  term,  however,  h 
should  recollect  the  fact,  that  large  irregular-sized,  high-pitche< 
bubbling  sounds  heard  over  solidified  lung  do  not  necessarily  \m 
ply  the  existence  of  a  cavity  immediately  beneath  the  surfac 
of  the  part  auscultated,  but  may  be  sounds  generated  in  th 
larynx  or  trachea,  in  a  distant  cavity,  or  in  large  bronchia 
tubes,  and  thence  transmitted  along  the  air  in  the  bronchi,  an< 
through  consolidated  lung-tissue,  to  the  point  at  which  the; 
arc  heard.  When  once  alive  to  the  possibility  of  such  occur 
rence,  he  is  not  likely  to  mistake  their  nature,  or  to  err  as  t 
their  true  clinical  significance.  Sounds  are  rarely,  if  ever,  prop 
agated  from  a  distance,  unless  extensive  alteration  has  occur 
red  in  the  physical  condition  of  the  lung,  in  which  case  they  ar 
heard  over  an  extended  area,  and,  with  ordinary  care,  may  b 
traced  back  to  their  source. 

Various  sounds  have  been  described,  I  believe  erroneously 
as  emanating  from  the  lung-substance.  Such,  for  instance,  i 
the  fine  crepitation  accompanying  inspiration,  which  is  hean 
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sometimes  at  the  base  of  the  lungs,  posteriorly,  even  in  healthy 
persons,  who  have  long  been  reclining  on  the  back,  when  sudden- 
ly made  to  respire  deeply — a  sound  which  disappears  after  a  few 
acts  of  respiration.  This  has  been  referred  by  Dr.  Walshe^  to 
the  "forced  unfolding  of  air-cells  which  are  unaffected  by  the 
calm  breathing  habitual  to  the  individual.'*  I  am  satisfied,  how- 
ever, that  it  does  not  emanate  from  the  lung-substance,  but  is 
true  crepitation,  due  to  the  presence  of  a  small  quantity  of  secre- 
tion in  the  pulmonary  vesicles.  It  is  but  natural  to  suppose  that 
a  small  quantity  of  secretion  should  gradually  accumulate  in 
those  portions  of  the  lungs  which  are  not  brought  into  play  dur- 
ing ordinary  calm  respiration,  and  in  which,  therefore,  the  air- 
passages  are  not  exposed  to  the  drying  influence  of  the  atmos- 
phere; and  this  supposition  is  quite  consistent  with  the  speedy 
cessation  of  the  crepitus  as  soon  as  respiration  commences  in 
the  part;  whereas  the  notion  that  the  mere  unfolding  of  healthy 
lung-tissue  should  give  rise  to  crepitation,  is  utterly  at  variance 
with  all  that  is  known,  experimentally  and  practically,  of  the 
wonderful  delicacy,  softness,  and  pliability  of  the  pulmonary  ap- 
paratus, and  of  its  smooth  and  noiseless  action,  the  only  percep- 
tible sound  having  its  origin  in  the  friction  encountered  by  the 
inspired  air. 

So,  also,  in  regard  to  the  creaking  sound  heard  not  unfre- 
quently  towards  the  apices  of  the  lungs  in  phthisical  patients 
during  the  act  of  inspiration ;  a  sound  which  M.  Fournet  de- 
scribed as  a  variety  of  "pulmonary  crumpling,"  and  which  Dr. 
Walshe  attributes  to  "  the  unfolding  of  induration-matter  in  the 
lung.'**  It  is  diflicult  to  conceive  the  mechanism  by  which  the 
presence  of  any  solid  or  semi-solid  matter  in  the  lung-tissue  should 
give  rise  to  the  production  of  such  a  sound;  and  the  frequent 
existence  of  every  variety  of  deposit  in  the  pulmonary  tissue 
without  its  occurrence,  seems  to  negative  the  idea  of  its  being  so 
produced. .  Indeed,  close  and  repeated  observation  has  convinced 
me  that  the  sound  in  question  is  a  sound  of  vibration  analogous 
to  the  creaking  sometimes  met  with  in  the  other  parts  of  the  chest 
during  the  existence  of  chronic  bronchitis,  and  is  due  to  a  con- 
tracted condition  of  the  bronchial  tubes,  and  to  the  presence  of 
viscid  secretion  in  them;  for,  like  the  creaking  sometimes  heard 
in  bronchitis,  it  is  usually  removable  by  cough  and  expectoration 
— a  circumstance  which  serves  to  distinguish  it  from  a  very  sim- 
ilar sound  which  sometimes  results  from  local  pleurisy. 

So,  again,  in  respect  to  the  sound  described  by  M.  Fournet 
as  resembling  the  crumpling  of  tissue-paper.     This,  I  feel  con- 

>  Loc.  cit.,  p.  119.  ■  Loc.  cit.,  p.  120. 
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vinced,  does  not  arise  from  the  pulmonary  tissue,  as  suggested  by 
some  authors,  but  is  attributable  to  pleuritic  friction.  Certain 
it  is  that  it  is  heard  only  at  the  apices  of  the  lungs,  where,  in 
phthisical  patients,  pleuritic  inflammation  is  very  frequent,  and 
is  met  with  only  during  the  early  stage  of  phthisis,  when  it  is 
probable  that  no  adhesions  exist,  and  whilst  there  still  remains 
suflicient  mobility  of  the  apices  of  the  lungs  to  produce  the  sound 
of  friction.  Further,  it  is  persistent,  and  is  not  removable  by 
coughing,  as  it  would  be  if  it  were  a  variety  of  bronchial  vibra- 
tion. Such  being  the  case,  and  as  we  know  of  no  condition  of 
the  pulmonary  tissue  peculiar  to  the  upper  part  of  the  lungs, 
where  alone  this  sound  is  heard,  it  is  fair  to  conclude  that  it  does 
not  emanate  from  "  crumpling  '*  of  the  lung- tissue,  as  suggested 
by  Fournet,  but  is  referable  to  friction,  resulting  from  congestion 
and  local  dryness  and  roughness  of  the  pleural  membrane,  the 
peculiarity  of  its  character  being  referable  to  its  position  in  re- 
lation to  surrounding  parts. 

Indeed,  the  only  sound  which  in  my  opinion  can  be  strictly 
referred  to  the  lung-substance  is  a  peculiar  variety  of  crepitation 
very  rarely  met  with,  and  which  hitherto,  as  far  as  I  am  aware, 
has  never  been  recognized  or  described  as  distinct  from  ordinary 
crepitation.  Its  source,  I  believe  to  be,  the  presence  of  serosity' 
in  the  areolar  tissue  of  the  lung ;  and  its  peculiarity,  as  contrast- 
ed with  ordinary  crepitation,  is,  that  the  crepitations  are  less 
numerous,  and  less  regularly  and  less  rapidly  evolved,  and  that 
they  are  heard  just  as  strikingly  during  the  act  of  expiration  as 
they  are  during  the  act  of  inspiration.  The  period  of  its  occur- 
rence and  its  duration  correspond  with  the  fine  bubbling  sound 
of  capillary  bronchitis — the  subcrepitant  r&le  of  many  authors; 
and  this  fact,  when  viewed  in  connection  with  the  minuteness  of 
the  crepitations,  the  peculiar  dryness  of  their  character,  and  the 
fact  of  their  being  unaccompanied  by  expectoration,  serves  to 
distinguish  them  from  any  sound  known  to  arise  from  the  presence 
of  fluid  in  the  air-passages,  and  points  to  the  existence  of  serosity 
in  the  lung-tissue  as  the  only  satisfactory  explanation  of  the 
phenomenon.  With  fluid  in  the  areolar  tissue  surrounding  each 
lobule,  crepitation  could  not  fail  to  be  produced  by  every  move- 
ment of  the  lung,  whether  in  inspiration  or  expiration. 

A  somewhat  similar  sound,  and  referable  to  the  same  cause, 
viz.,  the  movement  of  fluid  through  cellular  tissue,  is  heard  some- 
times over  the  sternum,  when  the  mediastinum  is  infiltrated  with 
either  air  or  serosity.  The  crepitations,  just  as  in  the  former 
case,  accompany  expiration  as  well  as  inspiration,  and  may  vary 
considerably  in  tone,  dryness  of  character,  and  number.  They 
may  be  heard  during  ordinary  tranquil  breathing,  or  may  be 
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«udiWe  only  during  forced  respiration;  they  may  be  constant, 

or  only  of  occasional  occurrence;  and  may  endure  for  a  consid* 

erable  period,  or  may  cease  after  a  very  few  respirations.    I  have 

fieard  them  strongly  developed  in  several  cases  in  which  the 

me«liastinal  cellular  tissue  was  infiltrated  with  serosity  in  con- 

jnectioB  with  inflammation  of  the  pericardium,  and  have  also  ob- 

'  served  them  in  connection  witii  the  presence  of  air,  as  the  result 

of  3ic!ci<lental  perforation  of  the  chest.    Their  clinical  importance 

[Arise?  from  the  possibility  of  their  being  mistaken,  as  I  have 

Iknown  them  to  be,  for  the  crepitations  of  pneumonia.     It  is 

Istrmnge,  however,  that  such  mistakes  sliould  be  made ;  for  the 

peculiarity  of  their  character,  the  limitation  of  the  area  over 

which  ihey  are  heard,  and   the  period  of  the  respiratory  act  at 

which  they  occur,  together  form  a  safe  criterion  of  their  true 

Wgin. 

The  adventitious  sounds  which  arise  in  the  pleural  cavity  re- 

'iairea  more  extended  notice.    In  a  state  of  health  the  two  layers 

<>f  the  pleural  membrane  being  smooth,  and  slightly  humid,  glide 

ttpon  each  other  evenly  and  noiselessly;  but  anything  which 

roughens  one  or  both  of  them,  or  interferes  with  their  lubricity 

^ty  drying  their  surface,  increases  the  friction  between  them, 

*od  thus  gives  rise  to  the  production  of  sound.    Hence  the  sounds 

8^  produced,  whatever  their  precise  character,  arc  commonly 

termed  *^  pleuritic  friction^sounds/'     At  first  they  are  often  soft 

Ft?'  ^^  ^  rustling  or  grazing  character,  and,  as  first  suggested 

**T  Jlessrs,  Barth  and  Roger,  very  closely  resemble  the  sound 

Produce<l  when  the  back  of  one  hanil  placed  over  the  ear  is  rubbed 

J '^^htly  in  one  direction  with  a  finger  of  the  other  hand.    But  as 

F^*»ehief  advances,  the  sounds  speedily  lose  this  light,  grazing 

f3?***'acter,  and  assume  either  a  harsh,  rubbing,  grating,  or  crump- 

'•^g  character,  or  else  become  distinctly  creaking.     Very  com- 

^^rily  they  are  more  or  less  jerking  or  interrupted,  as  if  the 

^^lion  of  the  roughened  surfaces  over  each  other  was  momen- 

^-Hly  suspended,  and  then  suddenly  recommenced.    The  precise 

'^•*^racter  of  the  sound,  however,  affords  no  clue  to  the  nature 

**"  t^xteut  of  the  pleural  exudation  ;  indeed,  it  appears  doubtful, 

ether  in  some  cases,  at  least,  pleuritic  friction-sound  may  not 

caused  by  mere  dryness  and  increased  vascularity  of  the  pleu- 

^^l  membrane.     Moreover,  the  precise  condition  of  the  pleural 

Smhrane  and  the  character  of  the  exudation  on  its  surface  have 

i  to  do  with  the  intensity  of  the  sound  than  have  the  per- 

*<Siil>ility  of  the  lung-substance  and  the  force  of  the  respiratory 

I   efforts,  inasmuch  as  free  expansion  of  the  lung  is  necessary  to 

I  P^otlnce  that  friction  between  the  two  opposed  surfaces  of  the 

I  pleura  to  which  the  sound  is  attributable. 
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The  soft,  grazing  variety  is  that  which  occurs  at  the  first 
onset  of  the  disease ;  and  is  probably  confined  to  the  dry  period 
of  pleurisy,  for  its  duration  is  very  short,  and  as  soon  as  dulness 
on  percussion  and  other  symptoms  of  efiusion  occur,  it  is  re- 
placed by  the  rubbing  or  creaking  varieties.  It  is  dry  in 
character,  and  superficial  in  situation,  is  heard  only  during 
inspiration,  does  not  accompany  each  inspiratory  act,  is  usually 
confined  to  a  very  limited  area,  and  commonly  passes  away,  or 
else  is  replaced  within  twenty-four  hours  by  some  other  variety 
of  pleuritic  friction-sound.  When  it  arises  in  connection  with 
idiopathic  pleurisy  it  soon  disappears,  and  the  patient  is  seldom 
seen  until  it  is  replaced  by  the  rubbing,  grating,  or  creaking 
variety.  Indeed,  so  generally  does  this  hold  good,  that  in  most 
instances  when  it  is  met  with  in  auscultation,  it  indicates  the 
\  circumscribed  pleural  inflammation,  which  accompanies  the  irri- 
tation of  tuberculous  deposit,  and  often  serves  to  establish  the 
true  character  of  the  pains  by  which  that  inflammation  is  at- 
tended. 

The  rubbing,  grating,  crumpling,  and  creaking  varieties  are 
the  forms  in  which  pleuritic  friction-sound  most  commonly  pre- 
sents itself.  Whichever  its  precise  character,  and  whether  loud, 
or  whether  faint  and  barely  audible,  it  is  always  superficial  in 
its  seat,  conveys  the  impression  of  dryness,  and,  though  often 
confined  to  a  limited  area,  is  usually  heard  over  a  more  extended 
surface  than  the  grazing  variety.  Sometimes  it  is  a  continuoas 
sound,  the  movement  of  the  two  surfaces  of  the  pleura  over  each 
other  being  even  and  uninterrupted,  but  more  commonly  the 
motion  of  the  pleura  is  somewhat  interrupted,  and  consequently 
the  sound  is  made  up  of  a  series  of  jerks,  rarely  exceeding  four 
or  five  in  number,  which  in  strongly  marked  cases  occasion 
vibrations  so  distinct  and  forcible  as  to  be  perceptible  to  the 
patient,  and  to  be  felt  even  by  the  hand  placed  over  the  seat  of 
their  production.  This  is  the  case  especially  in  regard  to  the 
rubbing  variety.  Sometimes  it  is  confined  to  the  act  of  inspi- 
ration, but  more  commonly  accompanies  both  inspiration  and 
expiration ;  in  most  instances  it  is  audible  during  ordinary 
respiration,  but  occasionally  is  developed  only  after  deep  inspi- 
ration. Its  duration  in  any  one  locality  seldom  exceeds  a  few 
days,  inasmuch  as  when  effusion  takes  place  into  the  pleural 
cavity,  the  fluid  separates  the  two  layers  of  membrane,  and  thus 
puts  an  end  to  the  cause  of  the  sound ;  but  in  some  few  cases 
where  partial  adhesions  exist,  keeping  the  two  surfaces  of  the 
pleura  more  or  less  in  apposition,  and  in  the  comparatively  dry 
circumscribed  pleurisies  which  often  result  from  tubercular  deposit 
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at  the  apices  of  the  lungs,  I  have  known  it  continue  for  many 
weeks. 

Laennec  asserted  that  pleuritic  friction-sound  is  a  common 
accompaniment  of  interlobular  emphysema,  and  one  of  its  most 
characteristic  physical  signs ;  and  although  later  and  more  ex- 
tended observation  has  served  to  negative  this  statement,  if 
taken  in  its  broad  and  general  sense,  it  still  remains  the  opinion 
of  some,  that  emphysema  may  prove  an  occasional  cause  of  it.^ 
But  I  quite  agree  with  Dr.  Stokes,  that  it  is  only  when  the 
surfaces  are  rendered  dry  by  an  arrest  of  secretion,  or  are 
roughened  by  the  effusion  of  lymph,  that  their  motions  produce 
sounds  perceptible  to  the  ear.  On  several  occasions,  whilst 
auscultating  lungs  extensively  emphysematous,  I  hava  detected 
sounds  very  greatly  resembling  the  friction-sound  of  pleurisy; 
and,  in  some  instances,  the  death  of  the  patient  has  enabled  me 
to  determine,  by  post-mortem  examination,  that  they  did  not 
proceed  from  the  friction  of  an  inflamed  and  lymph-covered 
membrane.  But  it  does  not  follow  that  they  are  therefore  to 
be  attributed  to  the  friction  of  subpleural  emphysematous  vesi- 
cles. In  two  only  out  of  the  instances  just  alluded  to,  did  any 
emphysematous  projections  exist  at  the  spot  over  which  the 
■  sounds  had  been  heard  during  life ;  and  it  is  quite  certain  that 
in  most  cases  of  emphysema,  however  strongly  developed,  no 
sounds  are  heard  at  all  resembling  the  friction-sound  of  pleurisy. 
If  it  were  possible  for  irregularity  or  unevenness  of  the  visceral 
pleura,  resulting  from  emphysema,  to  occasion  pleuritic  friction- 
sounds,  these  sounds  ought  to  be  present  whenever  such  a  lesion 
exists,  provided  only  that  there  remains  sufficient  mobility  of 
the  lung  to  permit  of  a  free  gliding  of  the  visceral  on  the  costal 
pleura.  But  their  existence  under  these  circumstances  is  noto- 
riously quite  exceptional.  Such  being  the  case,  and  as  sounds 
not  to  be  distinguished  by  their  mere  character  from  the  friction- 
sound  of  pleurisy  are  sometimes  heard  during  chronic  bronchitis 
quite  independently  of  emphysema,  and  equally  so  of  pleuritic 
inflammation,  I  cannot  doubt  that  the  cause  of  the  sound  in  the 
two  cases  is  identical,  viz.,  the  vibration  of  viscid  mucus  in  the 
air-passages  under  certain  conditions  of  bronchial  constriction 
and  surrounding  pulmonary  solidification. 

Unfortunately  this  intra-pulmonary  source  of  sounds  which 
resemble  friction-sounds  is  often  overlooked,  or  rather  is  not 
fully  recognized.  But  I  have  met  with  too  many  examples  of 
these  bronchial  creaking  sounds,  and  after  death  in  such  cases 

1  Thus,  for  instance,  Dr.  Walshe. — See  loc.  cit.,  pp.  123-4. 
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have  had  too  many  opportunities  of  verifying  the  absence  of 
pleuritic  friction,  to  entertain  the  slightest  doubt  as  to  their 
true  source.  Unfortunately,  too,  I  have  more  than  once  seen 
lamentable  effects  produced  by  erroneous  treatment  founded  on 
this  mistaken  diagnosis.  I  am  anxious,  therefore,  to  express 
my  conviction  that,  with  due  care,  the  sounds  alluded  to  ought 
never  to  be  mistaken  for  pleuritic  friction-sounds.  They  are 
always,  I  believe,  associated  with  a  certain  degree  of  bronchitic 
irritation,  and  the  presence  of  viscid  mucus  in  the  air-tubes; 
they  rarely  convey  the  impression  of  being  very  superficial  in 
their  situation,  or  of  being  so  dry  as  true  pleural  friction-sounds; 
they  are  usually  loudest  during  expiration,  and  are  always  of 
short  duration,  intermittent  in  their  occurrence,  and  removable 
by  long-continued  coughing  and  expectoration.  Indeed,  it  is  a 
safe  rule  when  creaking  or  other  sounds  resembling  friction- 
sounds  are  heard — especially  if  there  is  any  coexistent  cough 
and  expectoration — to  make  the  patients  inspire  deeply,  and 
give  two  or  three  hearty  coughs,  before  deciding  upon  the  nature 
of  the  mischief.  If  this  precaution  were  always  taken,  mistakes 
would  seldom  be  made  respecting  the  source  and  significance  of 
these  quasi  friction-sounds. 

Before  quitting  this  part  of  our  subject,  it  may  be  well  to 
advert  to  certain  adventitious  sounds  originating  in  the  parietes 
of  the  chest,  which  are  apt  to  simulate,  and,  in  many  instances, 
have  been  mistaken  for  morbid  intrathoracic  sounds.  Two  of 
these,  connected  with  the  pressure  of  the  stethoscope,  I  have 
alluded  to  in  a  previous  chapter,  namely,  the  pseudo  crepitation 
produced  when  the  instrument  is  placed  over  hair  on  the  surface, 
and  when,  again,  the  subcutaneous  cellular  tissue  is  infiltrated 
with  either  air  or  fluid.  But  there  are  other  sources  of  morbid 
sounds  which  have  not  as  yet  been  mentioned.  The  crepitus 
of  fractured  ribs  has  been  mistaken  for  pneumonic  crepitation, 
and  the  creaking  often  heard  over  the  dry  costal  cartilages  of 
elderly  persons,  and  occasionally  also  over  the  scapula,  arising 
probably  from  some  morbid  condition  of  the  cellular  tissue  be- 
tween that  bone  and  the  chest-walls,  very  closely  resembles  the 
creaking  sound  of  pleural  friction.  The  former  may  be  recog- 
nized by  its  position,  by  its  long  persistence  without  extension 
of  the  area  over  which  it  is  heard,  and  by  its  being  unaccom- 
panied by  any  of  the  other  symptoms  of  pleuritic  inflammation; 
whilst  the  latter  may  be  got  rid  of  without  diflSculty  by  a  few 
brisk  rotations  of  the  arm. 

The  subjoined  table  exhibits  at  a  glance  the  character  of  the 
adventitious  sounds  originating  within  the  chest,  the  period  of 
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J'espiration  at  which  they  are  usually  developed,  their  mode  of 

pfodaction,  their  ordinary  seat,  and  the  diseases  of  which  they 

*re  commonly  the  index.     Many,  very  many  exceptions  occur ; 

"^t  when  the  character  of  the  sounds  is  strongly  marked,  the 

'*ct8  indicated  by  this  table  will  generally  hold  good. 
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Clau. 


Variety, 


MORBID   SOUNDS   EVOLVED   WITHIN  THB 
Synonym,  Charade  of  the  totmd. 


Soands  of 
Vibration. 


Low-pitched  or  grare-  ) 
toued.  j 


Sonorous  Rhonchi. 


'  Deep  or  graTe*tonedionndiiof  a  snoring,  1 
cooinir.  bussing,  grunting,  or  creaking 
character,  attendnd  ly  fremitun,  com- 
ma nica  ted  more  or  Ws  forciblj  aud 
extensi?ely  to  the  eheet^walls.  J 


Uigh-pitched  or  Shrill,  i  Sibilant  Rhonohi. 


nigh-pitched  munds  ofTariable  duration 
and  intensity,  and  of  Irregnlar  occur- 
rence, of  a  whistling,  piping,  or  hisa- 
ing  character. 


^ 


Sounds  of 
Bubbling. 


Crepitating. 

Fine  bubbling. 
Coarse  bubbling. 

Large  bubbling. 

Dry  eliciting. 
Moist  clicking. 


Crepitant  r&le. 
Crepitation,  or  dry  cre- 
pitation. 


Subcrepitant   rftle,   or 
humid  crepitation. 

Mucous,  or  sub-muoous 
rile. 


A  dry  crackling  or  crepitating  sonnd. 
conveying  an  imprMMion  of  the  burst- 
ine  in  rapid  succession,  almoet  as  in  a 
volley,  of  minute  bubbles  of  uniform 
sise.  It  clom^ly  resembl«*s  the  sound 
one  hears  when  a  lock  of  dry  hair  Is 
rubbed  tranffTertMely  and  slowly  be- 
tween the  finger  and  thumb  close  to 
one's  own  ear. 

A  sound  resembling  the  bursting  of  \ 
small  bubbles  of  tolerably  uniform  > 
sise  ) 

A  coarse  bubbling  sound,  oonTeying  the  % 
impression  of  the  bursting  of  some-  V 
what  large  bubbles  of  ubequal  siie.      ) 


Cavernous    r&le, 
gurgling. 


Dry  mucous  r&le,  or  dry  ( 
clicking.  ( 


r  A  hollow,  gui 

)  metallic  cha 

J  preitsion  of  i 

V  ing  in  a  larg 


A  hollow,  gurgling  sound,  often  of  a  ' 

■"  I  character,  conveying  the  im-  ' 

t  of  very  large  bubbles  bu^B^  I 

ing  in  a  large  space.  * 


A  succession  of  three  or  four  short  eraek 
ling  or  elicit  ing  sounds,  conveying  an 
impression  of  dryness. 


'\ 


A  succession  of  three  or  foar  clicking  ' 
sounds  less  dry,  and  lew  distinctly  I 
crackling  than  the  sounds  of  dry  i 
clicking.  4 


Friction. 
Sonnds. 


Rootling  or  grasing. 
Rubbing. 
Creaking. 
Gratinir. 
^  Crumpling. 


Pleural  friction-sounds. 


MORBID  SOUNDS   ASSOCIATED 


A  sound  sometimes  continnoos.  but  often 
abrupt,  Jerking,  or  interrupted,  eon- 
veying  an  impression  of  the  friction  of 
two  snrfacfs.  It  may  or  may  not  ba 
attended  with  perceptible  fkvmltns, 
and  may  be  of  a  rustling,  graaiog, 
rubbing,  creaking,  grating, or  cramp- 
ling  character. 
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S   DURING   THE   ACT    OF   RESPIRATION. 


yf  rtspimditm 
ck  Uoectm. 

Mem.    Exjriratum. 


How  produced. 


Caused  bj  the  vibrAtioii  excited 
by  the  panMRe  of  air  through 
the  larger  bronchi.  irregulHrly 
narrowed  eithtfr  by  upanino- 
dio  contraction  of  their  cir- 
cular flbren.  or  by  the  adhe- 
•Ion  of  yUcId  mucus  to  their 
walls. 

Engendered  by  the  same  cauM 
as  the  nonorouM  rhonchi.  but 
originating  either  in  the  smaller 
air- passages,  or  in  those  of  a 
larg**r  siip,  which  are  teropo- 
rmrily  contracted  and  reduced 
in  calibre  by  reason  of  Uie  dis- 
ease. 


Its  usual  seat. 


Disease  by  which  it  is 
usually  caused. 


v»* .^^nii.. *<v  f  Bronchitis,  especia1!y 
Mn^^rHo^  3  '^hen  in  a  ;uba^te  or 
J?thJTnirr  1  chronic  form,  or  associ- 
of  the  lungs.  (      ^^  ^ j^  emphysema. 


Not  peculiar  to  % 
any   portion   i  Bronchitis. 


of  the  lungs.  . 


Dae  to  the  passage  of  air  through 
fluid  in  the  miuute  air-v« 
of  the  lungs. 


through  1 
vesicles  f 


Base  of  one  or 
both  lungs. 


Pneumonia. 


-{ 


By  the  bubbling  of  air  through 
fluid,  more  or  Wn*  \  iHoiil,  in  the 
minute  or  capillary  bronchial 
tubes. 

Caused  by  the  bubbling  of  air 
through  ii<|uid  in  bronchial 
tubes  of  varying  sise. 

Referable  to  the  bursting  of 
large  bubbles  in  a  »>pace  of 
considerable  sise:  the  gurg- 
ling and  metallic  quality  of 
the  sound  being  more  pro- 
nonnced  the  sra'iother  nod  more 
tense  and  sound-refltKrting  the 
walls  of  the  spiire  In  which  the 
bubbling  takes  plaoe. 

Caused  by  the  forcible  passage  of 
air  through  a  flim  of  mucus, 
at  a  spot  where  the  sides  of  a 
small  bronchus  have  been 
brought  together  by  external 
pressure,  and  agglutinated  by 
tenscious  secretion. 

Produced  in  the  same  way  as  dry 
clicking,  but  ttSMociated  with 
a  more  copious  and  less  teiia- 
eious  seeretioD. 


Middle  or  base 

•      of     one     or 

both  lungs. 

Middle  portion 
of  the  lungs.  ' 

Apices  of  the 
lungs  when 
due  to— 

or, 
in     other 
parts    when  • 
referable 
to— 


'i  Capillary  bronchitis  or  the 
C  reM>lutiun  of  pneumo- 
C     nia. 

Bronchitis  after  secretion 
has  been  thoroughly 
established. 

A  caTity  the  result  of 
softened  tubercle. 

^  Dilated  bronchi,  inflam- 
matory abricoss,  or  the 
presence  of  pus  in  the 
pleural  caTlty,  between 
which  Riid  the  bronchi 
there  exists  a  fistulous 
opening. 


Apices  of   the 
lungs. 


Apices   of  the 
lungs. 


First  stage  of  tubercular 
deposit. 


Commencing  softening  of 
tubercle. 


H  THE  MOTIONS   OP   THE   PLEURA. 


Int  variety  is  eon- 
■4tolftsplration:  the 
hits  are  sonetines 
■tied  to  inspiration, 
Maora  eoamonly  ae- 
■■9SBJ  both  Inspire* 
iww«  expiration. 


By  the  rubbing  together  of  the 
two  opposed  sui  fares  of  the 
pleura  rendered  dry  or  rough* 
•ned  by  inflammation. 


I  Not  peculiar  to  ■% 

>     any   portion  >  Pleurisy. 

)      of  the  chest.    ) 
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CHAPTER  X. 

ON  SUCCUSSION,  AND  ON  CERTAIN  PECULIAR  PHENOMENA  CONNECTED 
WITH  THE  RESPIRATORY  SOUNDS,  THE  BUBBLING  RALES,  AND  THE 
RESONANCE  OF  THE  VOICE  AND  COUGH — AMPHORIC  RESONANCE; 
METALLIC  TINKLING. 

There  still  remains  one  other  method  by  which  we  may  some- 
times obtain  important  information  respecting  the  condition  of 
the  thoracic  organs;  I  refer  to  succussion.  So  long  ago  as  the 
time  of  Hippocrates,  it  was  observed  that  if  patients  laboring 
under  certain  forms  of  thoracic  disease  are  shaken  by  the  shoul- 
der whilst  the  ear  of  the  observer  is  applied  to  their  chests,  a 
peculiar  splashing  sound  may  be  heard  on  the  affected  side.* 
This  sound,  which  closely  resembles  that  obtained  when  a  nearly 
empty  cask  is  shaken,  and  which  in  fact  is  produced  by  the 
splashing  of  fluid  in  a  large,  air-containing  cavity,  is  known  by 
the  name  of  the  *^succussion-sound/'  Its  tone  varies  with  the 
size  of  the  cavity,  and  the  condition  of  its  walls,  the  density  of 
the  liquid  it  contains,  and  the  relative  proportions  of  air  and 
liquid.  The  larger  the  relative  quantity  of  air  and  the  thinner 
the  fluid,  the  more  readily  does  splashing  occur,  and  the  more 
easily,  therefore,  is  this  sound  produced;*  whilst  the  smoother 
and  more  tense  the  walls  of  the  cavity  in  which  the  splashing 
takes  place,  and  the  thinner  the  fluid  it  contains,  the  more  me- 
tallic is  the  character  of  the  sound.  It  may  be  produced  by 
the  least  movement  of  the  patient,  by  the  act  of  coughing,  or 
even  by  the  action  of  the  heart;  and  when  not  so  producible,  it 
may  be  readily  excited  by  gently  but  suddenly  pushing  the  pa- 
tient backwards  and  forwards,  or  from  side  to  side,  so  as  to  agi- 
tate the  fluid.  It  is  often  perceptible  to  the  patient  himself, 
and  may  be  audible  by  bystanders  at  a  distance  from  the  chest, 
but  more  commonly  it  is  heard  only  when  the  ear  of  the  ob- 
server is  applied  to  the  chest-walls.  Its  duration  is  variable ; 
sometimes  it  lasts  for  a  few  hours  only,  more  commonly  for  sev- 
eral days,  but  in  some  instances  it  has  continued  for  many 

1  '» Hippocrates  de  Morbis,"  lib.  11,  eec.  45. 

'  Hippocrat«.»s  observed  that  "those  in  whom  much  sound  is  heard  have  a 
smaller  quantity  of  pus  than  those  in  whom  the  sound  is  less;"  and  although 
he  does  not  appear  to  have  understood  the  cause  of  this,  his  observation  was 
perfectly  correct. 
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months,  and  has  been  known  to  persist  even  for  years.  In 
these  chronic  cases,  which  are  very  rare,  the  sound  is  perceived 
by  the  patient  whenever  he  shifts  his  position  suddenly,  as  in 
running,  jumping,  walking  down  stairs,  or  riding  on  horseback. 
It  ceases  immediately  the  pleural  cavity  becomes  full  of  fluid, 
and  also  when  the  fluid  has  been  absorbed  or  evacuated,  inas- 
much, as  already  stated,  it  is  never  heard  unless  air  and  fluid 
coexist  in  the  cavity. 

From  what  has  been  already  stated  respecting  the  cause  of 
this  peculiar  sound,  it  is  obvious  that  it  must  have  its  origin  in 
one  of  two  conditions:  either  when  an  enormous  excavation, 
partially  filled  with  fluid,  exists  in  the  lung-substance,  or  else 
when  air  and  fluid  coexist  in  the  pleura.  The  latter  is  its  most 
frequent,  and  as  some  assert  its  invariable  cause,  but  at  St. 
George's  Hospital  I  have  met  with  it  well  marked  on  three  oc- 
casions in  which  post-mortem  investigation  revealed  an  enormous 
tuberculous  cavity  but  no  pleuritic  effusion,  and  I  am  therefore 
enabled  to  state  positively  that  it  may  occur,  though  of  necessity 
very  rarely,  in  connection  with  excavations  in  the  lung-sub- 
stance. The  extent  of  surface  over  which  it  is  heard  depends 
in  great  measure  upon  the  nature  of  the  lesion  by  which  it  has 
been  occasioned.  If,  as  is  commonly  the  case,  it  results  from 
the  presence  of  air  and  fluid  in  the  pleural  cavity,  and  no  adhe- 
sions exist  between  the  two  layers  of  the  pleura,  it  will  be  heard 
over  the  whole  of  the  affected  side ;  but  if  the  lung  has  con- 
tracted adhesions  to  the  thoracic  parietes,  it  will  be  audible  at 
those  parts  only  where  air  intervenes  between  the  lung  and  the 
chest-walls.  If  it  originates  in  a  large  pulmonary  excavation, 
the  surface  over  which  it  is  heard  will  be  proportionately  limited 
in  extent.  I  apprehend,  however,  that  there  need  be  little  dif- 
ficulty in  distinguishing  a  succussion-sound  arising  in  a  pulmo- 
nary excavation  from  one  originating  in  the  pleural  cavity  ;  for 
the  limitation  of  the  area  over  which  it  is  heard  is  sufficient  to 
arouse  suspicion ;  and  in  pulmonary  excavations  the  resonance 
rarely  acquires  a  metallic  quality  at  all  equal  in  intensity  to  that 
which  usually  accompanies  pleural  succussion-sound.  Indeed, 
in  the  only  three  cases  in  which  I  have  heard  the  sound  in  con- 
nection with  pulmonary  excavations,  it  had  a  very  slightly  me- 
tallic character,  though  it  was  strongly  marked  as  a  splashing 
sound. 

Thus,  then,  it  would  appear  that  the  forms  of  disease  in  con- 
nection with  which  a  succussion-sound  may  be  heard  are  large 
pulmonary  excavations  with  tense  and  indurated  sound-reflecting 
walls,  and  pneumothorax,  whether  arising  from  an  ulcerated 
opening  between  the  lung  and  the  pleural  cavity,  or  from  an  ac- 
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cidental  perforation  of  the  pleural  membrane  from  without. 
Theoretically,  it  is  possible  for  pneumonic  abscess  and  other 
forms  of  pulmonary  excavations  to  give  rise  to  it,  but  I  have 
never  met  with  a  case  in  point,  nor  can  1  find  a  record  of  such 
a  case  in  the  experience  of  others.  Practically,  therefore, 
phthisis  pulmonalis  may  be  regarded  as  almost  invariably  the 
cause  of  the  succussion-sound ;  for  pneumothorax,  when  arising 
in  the  first-mentioned  manner,  is  generally  referable  to  tuber- 
culous ulceration,  and  so  also  are  the  enormous  pulmonary  ex- 
cavations from  which  the  sound  sometimes  emanates. 

Under  much  the  same  conditions  as  those  which  obtain  when 
a  succussion-sound  is  audible,  viz.,  during  the  existence  of  a 
large,  air-containing  cavity,  certain  other  phenomena  are  some- 
times observed  which  deserve  special  notice.  I  refer  to  the 
sounds  known  as  amphoric  echo^  and  metallic  tinkling.  Every 
person  must  be  aware  that  on  blowing,  speaking,  or  coughing 
into  a  large  empty  jar  with  a  narrow  neck,  the  sound  emitted  by 
the  observer  is  accompanied,  or  rather  followed  by  a  peculiar 
hollow  sounding  echo  or  reverberation,  quite  distinct,  and  some- 
times even  of  a  different  pitch  from  the  original  sound.  Very 
commonly  this  echo  is  of  a  humming  or  buzzing  character,  and 
hence  was  termed  by  Laennec,  "  bourdonnement  amphorique," 
but  sometimes  it  is  high-pitched,  and  of  an  intensely  metallic 
quality,  its  precise  tone  and  character  being  dependent  on  the 
form,  size,  and  reflecting  power  of  the  jar,  and  on  the  nature  and 
strength  of  the  vibrations  by  which  the  sound  is  caused.  The 
same  holds  good  in  regard  to  the  chest.  Amphoric  echo  may 
be  produced  in  the  chest  just  as  in  the  jar,  but  only  under  an- 
alogous conditions,  viz.,  when  a  large  air-containing  cavity 
exists,  with  tense  and  good  sound-reflecting  walls.  And  just  as 
in  the  jar,  so  in  the  chtst ;  the  more  tense,  and  smooth,  and 
sound-reflecting  the  walls,  and  the  more  distinct  and  forcible  the 
original  sonorous  vibrations,  the  greater  the  probability  of  the 
echo  being  of  a  ringing,  metallic  character.  The  ringing  quality 
which  it  ordinarily  acquires  under  such  circumstances  resembles 
that  produced  when  an  empty  cask  is  stricken  forcibly,  or  when 
a  falling  stone  strikes  the  bottom  of  a  deep  well,  but  under 
certain  conditions  a  peculiarly  distinct  clear  tinkling  sound  is 
heard,  which  has  been  termed,  not  inaptly,  metallic  tinkling. 

1  This  is  sometimes  styled  **ftmphoric  resonance,"  but  the  term  is  ob- 
jectionable, inasmuch  as  "amphoric  resonance"  is  a  designation  applied  to  a 
peculiar  sound,  elicited  on  percussion  ;  and  if  the  same  term  is  applunl  to  the 
two  phenomena,  which  have  no  relation  to  or  connection  with  each  other,  it 
is  apt  to  lead  to  confusion.  Amphoric  echo  is  a  term  applicable  only  to  the 
phenomenon  we  are  discussing. 
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Its  distinctive  characteristics,  as  contrasted  with  ordinary  am- 
phoric echo  of  a  metallic  quality,  are,  that  it  is  clearer  and  of  a 
higher  pitch,  of  short  duration,  more  purely  metallic,  and  re- 
markably tinkling  in  its  character,  and  recurs  at  distinct  but 
irregular  intervals.  Laennec  compared  it  to  the  sound  excited 
by  dropping  grains  of  sand  into  a  hollow  metallic  vessel ;  and  a 
close  imitation  of  it  may  be  heard  by  applying  the  ear  to  a  glass 
decanter,  or  a  thin,  hollow  metallic  vessel,  containing  a  small 
quantity  of  fluid,  whilst  water  is  poured  into  it  drop  by  drop. 

The  nature  and  cause  of  amphoric  echo  do  not  admit  of  doubt. 
It  is  merely  the  echo  or  reverberation,  in  a  large  cavity  more  or 
less  adapted  to  reflect  and  concentrate  sound,  of  certain  noises 
excited  either  within  the  cavity  itself  or  in  its  immediate  vicinity 
by  the  respiration,  by  the  r&les  or  rhonchi,  by  the  voice,  or  by 
coughing,  by  ordinary  succussion,  or  by  the  impulse  occasioned 
by  the  heart's  action.*  Its  metallic  quality  is  attributable  to 
and  varies  with  the  form  and  size  of  the  cavity,  the  sound- 
reflecting  power  of  its  walls,  and  the  force  and  character  of  the 
original  sonorous  vibrations.  The  only  questions  which  have 
been  raised  repecting  it  are,  as  to  how  small  a  cavity  is  capable 
of  producing  it,  and  as  to  whether  a  fistulous  communication  with 
the  bronchi  is  essential  to  its  existence.  The  size  of  the  cavity 
has  not  been  determined;  indeed  the  peculiarity  of  the  resonance 
appears  to  depend  less  upon  the  mere  size  of  the  cavity  than 
upon  the  sound-reflecting  power  of  its  walls.  But  in  regard  to 
the  question  as  to  the  necessity  for  the  existence  of  a  direct  com- 
munication between  the  bronchial  tubes  and  the  cavity  in  which 
this  sound  occurs,  much  difference  of  opinion  has  been  expressed. 
Laennec  and  his  followers  maintained  that  such  a  connection  is 
indispensable,  and  even  in  the  present  day  some  persons  profess 
to  entertain  the  same  opinion.  But  Skoda,^  Barth  and  Roger,^ 
and  other  foreign  pathologists,  and  most  English  authorities  on 
auscultation,  are  opposed  to  this  view,  and  I  am  disposed  to 
enrol  myself  amongst  their  number.  Rarely  is  a  case  of  pneu- 
mothorax met  with  in  which  amphoric  echo  is  not  producible, 
yet  it  seldom  happens  that  the  fistulous  opening  is  not  covered 
with  effused  lymph,  or  the  access  to  it  obstructed.  And  experi- 
ment leads  us  in  the  same  direction ;  for  as  was  pointed  out  by 
Skoda,  if,  whilst  one  "person  speaks  into  a  stethoscope  placed 

*  I  have  noted  this  last-named  source  of  amphoric  echo  on  four  occasions; 
and  a  case  in  which  the  phonomencn  was  well  marked  has  been  recorded  by 
my  late  colleague,  Dr.  Bence  Jones,  in  vol.  viii,  p.  61,  of  the  **  Transactions 
of  the  Pathological  Society." 

«  Skoda,  loc  cit.,  p.  134. 

'  **  Traite  pratique  d'Ausculation,"  p.  213. 
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on  a  stomach  filled  with  air,"  another  person  listens  through  a 
stethoscope  placed  on  its  surface,  he  will  hear  amphoric  echo 
sounding  in  the  stomach,  although  of  course  no  direct  communi- 
cation exists  between  the  air  within  the  cavity  and  that  external 
to  it.  Therefore,  although  when  this  sound  is  heard  in  connection 
with  pulmonary  cavities,  it  is  usually  referable  to  vibrations 
transmitted  to  the  cavity  directly  through  an  opening  from  the 
bronchial  tubes,  I  do  not  hesitate  to  express  the  opinion  that 
such  a  communication  is  not  essential  to  its  production ;  but  that 
if  the  air  in  the  cavity  be  separated  from  a  moderate-sized  bron- 
chus merely  by  a  thin  layer  of  pulmonary  tissue,  the  sounds 
existing  in  that  bronchus  may  pass  into  the  air  of  the  cavity 
with  force  suflScient  to  excite  sonorous  vibrations  therein  accom- 
panied by  amphoric  resonance.  The  same  holds  good  in  respect 
to  the  cavity  of  the  pleura ;  and  in  all  cases  of  pneumothorax  in 
which  there  is  not  a  free  communication  with  the  bronchi,  the 
transmission  of  sonorous  vibrations  through  the  walls  of  the 
cavity  affords  the  only  feasible  explanation  of  the  phenomenon. 
The  cause  of  metallic  tinkling  in  the  chest  has  been  a  subject 
of  even  greater  dispute.  Laennec  attributed  it  to  the  reverber- 
ation produced  by  the  falling  of  drops  of  fluid  into  liquid  effused 
in  the  pleural  cavity :  Fournet,  Dance,  and  others,  supposing  it 
to  occur  only  when  a  fistulous  opening  exists  between  the  pleu- 
ral cavity  and  some  bronchial  tube,  have  referred  it  to  the  bub- 
bling of  air  through  liquid  in  the  pleura,  and  most  modern  au- 
thors have  connected  it  in  one  way  or  another  with  the  bubbling 
of  air  through  fluid,  or  the  falling  of  drops  of  liquid  into  fluid  in 
the  pleura.  On  the  other  hand,  Skoda*  maintains  that  neither 
the  presence  of  fluid  nor  the  existence  of  a  fistulous  opening 
into  the  bronchi  is  at  all  essential  to  its  existence;  that  it  may 
be  often  heard  in  cases  in  which  no  opening  into  the  bronchi  can 
be  detected  after  death,  and  therefore,  that  if  even  an  opening 
did  exist  during  life,  it  must  have  been  far  too  small  to  transmit 
vibrations  capable  of  producing  metallic  tinkling.  He  further 
appeals  to  the  result  of  experiment,  and  states,*  that  "if  a  per- 
son speak  into  a  stethoscope  placed  on  a  stomach  filled  with  air, 
both  metallic  tinkling  and  amphoric  echo  may  be  heard  sound- 
ing within  the  stomach,  and  this  whether  the  stomach  be  partly 
filled  with,  or  contain  not  a  drop  of  fluid/*  In  short,  he  refers 
this  phenomenon  to  consonance  of  the  voice,  or  of  the  respira- 
tory sounds,  or  of  abnormal  sounds  in  the  pleura  or  some  other 
cavity,  and  asserts  that  it  may  be  produced  in  pulmonary  cav- 
ities just  as  in  the  pleura.     My  own  conviction  is,  that  metallic 

»  Loc.  cit.,  p.  138.  «  Loc  cit,  p.  184. 


tinUing  ia  a  mere  reverberation  or  echo  of  certain  sounds  re- 
flected by  the  tense  anJ  indurated  walls  of  a  large  hollow  space 
williiu  ihe  chest ;  that  it  uiuy  occur  witliout  any  ilircct  coniniu- 
tticttlion  with  the  bronchi ;  and  that  its  peculiar  clianicter  is  ref- 
enible  chiefly  to  the  nalure  antl  tension  of  the  walls  of  the 
civityand  the  character  of  the  original  sonorous  vibratiorKs,  but 
ifi  part  also  to  circunistances  tending  to  modify  the  concentra- 
tion, quality,  and  pitch  of  the  sound.  Theoretically,  therefore, 
il  ought  to  be  producible  in  pulmonary  cavities  just  as  is  ordi- 
nary amphoric  echo;  but  practically,  for  reasons  hereafter  to  be 
jneDtioned,  its  occurrence  under  such  circumstances  is  extremely 
Tare,  Amongst  the  thousands  of  pulmonary  excav^itions  which 
I  have  examined,  I  have  only  met  with  it  fully  developed  in  a 
siiigle  instance ;  and  in  the  case  alluded  to  the  cavity  was  of  un- 
USHal  size,  considerably  larger  than  a  full -si  zed  orange,  and  was 

Khereut  anteriorly  to  the  parietes  of  the  chest.  Further,  it  was 
ttutlej  by  smooth  tense  walls,  surrounded  on  all  other  sides  by 
oonsulidated  lung-tissucj  and  contained  remarkably  thin  homo- 
geneous pus. 

1  have  already  referred  to  Skoda's  opinion,  that  tinkling  may 
^^viT  without  the  presence  of  fluid,  and  have  detailed  the  ex- 
pcnineut  by  which  he  endeavors  to  support  that  opinion.  But 
'*0yoQe  may  convince  liimself  by  repeating  this  experiment,  that 
*al»ough  an  intensely  metallic-sounding  resonance  is  developed, 
^^^  metallic  tinklin^j^  cannot  be  thus  excited.  Hence  it  would 
appear  that  the  Viennese  professor  does  not  confine  the  term 
J^*^talhc  tinkling  to  the  sound  described  by  Laennec  a.^  tinkling, 
.  "*  ftiukes  it  comprise  the  metallic  sound  by  whiclj  amphoric  eclio 
'?  Usually  characterized — a  sound  which  derives  its  peculiarity 
*J''**ply  from  the  hardness  and  tension  of  the  walls  within  which 
'Oe  vibration  occurs.  If,  then,  this  wide  interpretation  of  the 
P^'^Ui  is  to  be  taken,  Skoda*s  assertion  is  undoid>tedly  correct; 
r'^t  if  Laennec*s  definition  is  to  be  followed,  and  a  distinction 
^l»  be  made  between  ordinary  high-pitched  amphoric  echo  and 
*^^  metallic  tinkling — the  sound  as  of  grains  of  sand  falling 
^**^  by  one  into  a  thin  metallic  vessel — I  am  satisfied  that  he  is 
*^  ^rror,  and  that  fluid  is  essential  to  the  production  of  the  phe- 
^iiienon. 

'  iut  experiment  leads  roe  to  go  further  than  this,  and  to  as- 
^**t  ihal,  with  a  view  to  the  pruduction  of  true  metallic  tink- 
^g^  it  is  necessary  not  only  that  fluid  be  present,  but  that  it  be 
*^t*own  into  active  vibration.  Dr,  Walshe  has  shown  that  if  a 
•"^tle  water  be  placed  in  a  glass  decanter  in  which  amphoric 
•"^bo  is  occurring,  no  tinkling  will  be  produced  so  long  as  the 
P^id  Temaina  at  rest,  any  more  than  if  no  fluid  were  present  j 
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but  that  when  the  fluid  is  set  in  motion,  as  it  may  be,  by  letting 
drops  of  water  fall  slowly  on  its  surface,  the  echo  which  results 
is  the  purest  metallic  tinkling.  Let  the  experiment  be  varied 
by  substituting  gruel  or  some  other  viscid  fluid  for  the  water, 
and  it  will  be  found  that  by  gradually  increasing  the  viscidity 
of  the  liquid,  a  point  will  be  reached  at  which  it  will  be  difficult 
to  say  whether  the  sound  emitted  deserves  the  title  of  **  tink- 
ling," and  that  on  rendering  it  still  more  viscid,  the  tinkling 
sound  will  cease  altogether.  In  short,  it  would  appear,  that 
the  vibrations  which  give  rise  to  the  true  metallic  tinkling  must 
be  very  free,  and  cannot  originate  in  very  viscid  fluid.  Hence, 
doubtless,  the  rarity  of  the  phenomenon  in  its  purely  developed 
form,  even  in  cases  of  pneumothorax,  and  its  almost  entire  ab- 
sence in  pulmonary  cavities,  even  when  metallic  echo  is  well 
marked;  the  matter  which  is  secreted  being  not  sufficiently 
homogeneous  or  else  too  viscid  to  admit  of  the  free  bubbling,  or 
the  active  vibration,  which  is  necessary  to  the  production  of 
pure  metallic  tinkling. 

So  also  it  would  appear  that  the  vibrations  which  are  produc- 
tive of  this  peculiar  sound  must  be  excited  by  some  cause  of 
almost  momentary  duration,  as  if  tinkling  were  the  echo  of  a 
single  note  intensified  and  concentrated  to  the  utmost  by  reflec- 
tion from  the  walls  of  the  cavity  in  which  it  is  heard,  and  liable 
to  be  interfered  with  by  any  vibrations  set  up  concurrently  with 
or  shortly  after  it.  The  result  of  experiment  seems  decisive  on 
this  point.  Thus,  if  in  a  decanter  containing  a  little  water  a  few 
drops  of  fluid  be  let  fall  slowly,  drop  by  drop,  on  the  surface  of 
the  water,  metallic  tinkling  is  the  constant  result;  but  pour 
water  in  a  continuous  stream  into  the  decanter,  and  the  pure 
tinkle  is  replaced  by  ordinary  amphoric  echo,  oftentimes  of  a 
low-pitched,  buzzing  character.^  Thus,  if  care  be  taken  in 
gradually  increasing  the  rapidity  with  which  the  water  is 
dropped,  a  good  approximation  may  be  arrived  at  in  regard  to 
the  frequency  with  which  loud  vibrations  may  be  excited  with- 
out so  far  interfering  with  each  other  as  to  destroy  the  true 
tinkle. 

From  what  has  been  stated,  it  is  obvious  that  in  cavities  in 
which  no  fluid  exists  amphoric  echo  alone  can  be  heard,  and  that 
in  cavities  which  contain  both  air  and  fluid,  amphoric  echo  or 
metallic  tinkling  will  occur,  according  as  the  original  sonorous 
impulses  arc  clear  and  separate,  and  do  or  do  not  produce  free 
vibration  of  the  fluid.  The  vibrations  calculated  to  give  rise  to 
metallic  tinkling  may  be  produced  by  the  falling  of  drops  of 

»  See  WaUhe,  loc.  cit.,  p.  158. 
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fluid  from  the  sides  of  the  pleura  into  the  liquid  contained  in  the 
pleural  cavity,  or  by  the  formation  and  bursting  of  bubbles  by 
the  entrance  of  air  into  the  pleura.  If  the  sonorous  impulses 
thus  produced  are  sharp  and  distinct,  following  each  other  slowly, 
so  as  not  to  interfere  with  and  destroy  each  other,  and  if  at  the 
same  time  they  give  rise  to  active  vibration  of  the  fluid,  metallic 
tinkling  is  the  result ;  if,  though  sharp  and  distinct,  and  following 
each  other  slowly,  they  do  not  produce  agitation  of  the  fluid, 
amphoric  echo  of  a  metallic  quality  occurs,  but  not  metallic 
tinkling ;  and  if  again  they  follow  in  quick  succession,  so  as  to 
interfere  with  or  obstruct  each  other,  the  resulting  echo  is  of 
lower  pitch  and  only  slightly  metallic  in  quality,  however  sharp 
and  forcible  the  original  sonorous  impulses,  and  however  great 
the  agitation  of  the  fluid.  Thus  it  often  happens  that  metallic 
tinkling  may  be  traced  passing  gradually  into  amphoric  buzzing 
echo,  the  conditions  upon  which  the  change  depends  being  the 
gradual  disappearance  of  the  fluid,  or  an  alteration  in  the  char- 
acter of  the  fluid,  or  an  increased  rapidity  in  the  occurrence  of 
the  sonorous  impulses,  the  vibrations  thereby  excited  becoming 
gradually  less  distinct,  and  of  a  lower  pitch. 

Thus,  to  sum  up  my  opinion  respecting  the  nature  of  amphoric 
echo  and  metallic  tinkling,  I  would  say  that  they  are  both  es- 
sentially the  same,  viz.,  the  echoes  of  a  sound  reverberating  in 
a  large  cavity  with  tense,  smooth,  sound-reflecting  walls ;  that 
they  may  both  occur  without  any  direct  communication  between 
the  cavity  and  the  bronchi,  though  the  existence  of  such  a  com- 
munication is  by  no  means  unusual,  and  increases  the  prob- 
ability of  their  occurrence ;  that  the  former — amphoric  echo — 
whether  low-pitched  or  of  an  intensely  high-pitched  and  metallic 
quality,  may  be  produced  by  the  rales  and  rhonchi  in  the  chest, 
by  the  voice,  and  by  the  act  of  coughing,  and  may  be  excited  by 
such  noises,  whether  they  are  set  up  in  the  cavity  itself  or  in  a 
bronchus  or  other  contiguous  cavity,  and  whether  the  cavity 
itself  be  filled  with  air  alone,  or  contain  both  air  and  fluid ;  but 
that  the  latter — metallic  tinkling — cannot  occur  in  the  chest 
without  the  presence  of  a  homogeneous  fluid  which  admits  of 
free  vibration,  and  cannot  be  produced  except  by  vibrations  ex- 
cited by  an  agency  capable  of  imparting  only  a  momentary  im- 
pulse to  that  fluid. 

In  a  practical  point  of  view  the  facts  stand  thus :  If  in  a  case 
of  pneumothorax,  with  a  fistulous  communication  between  the 
pleura  and  the  bronchi,  the  fistulous  opening  be  free  and  above 
the  level  of  the  fluid,  amphoric  echo  is  usually  heard  alone. 
When  with  the  increase  of  eff*u8ion  the  fluid  rises  above  the  level 
of  the  opening,  or  when  again,  from  change  of  posture,  the 
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opening  is  brought  temporarily  below  the  level  of  the  fluid,  am- 
phoric echo  is  produced  if  the  air  bubbles  freely  and  rapidly 
through  the  liquid,  but  metallic  tinkling  if  the  bubbles  escape 
slowly  and  intermittently,  one  by  one.  Thus,  if  the  opening  be 
large  and  free,  amphoric  echo  is  heard,  whereas  if  it  be  small 
and  partially  covered  or  obstructed  by  false  membrane  or  other 
secretion,  metallic  tinkling  is  the  result.  The  acts  of  coughing, 
speaking,  or  moving,  by  producing  agitation  of  the  fluid,  may 
give  rise  to  tinkling,  under  the  conditions  above  mentioned,  even 
when  there  is  no  opening  into  the  bronchi ;  and  so  possibly  may 
the  echo  of  rales  and  rhonchi  in  adjacent  bronchial  tubes,  pro- 
viding they  have  force  sufiicient  to  occasion  such  agitation  of 
the  fluid  as  is  requisite  for  the  production  of  metallic  tinkling. 
Sometimes  when  tinkling  is  not  producible,  either  by  coughing, 
speaking,'  or  forcible  breathing,  it  may  be  distinctly  heard  fol- 
lowing succussion  of  the  patient,  or  as  the  result  of  a  sudden 
change  from  the  recumbent  to  an  erect  posture.  Indeed  this  is 
perhaps  the  most  certain  method  of  producing  it,  and  its  cause 
in  such  cases  is  doubtless  the  fall  of  drops  of  fluid  from  the 
upper  part  of  the  cavity  into  the  liquid  below,  or  the  bursting 
of  air  bubbles  resulting  from  the  agitation  of  the  fluid  or  from 
the  passages  of  air  through  the  liquid  in  the  chest,  or  through  a 
thin  film  only  of  the  liquid  which  has  been  brought  by  change 
of  posture  over  the  fistulous  opening. 

Thus,  then,  amphoric  echo  indicates  the  existence  of  a  cavity 
in  the  chest,  and  its  most  frequent  source  is  an  air-distended 
pleura  ;  but  occasionally  it  is  met  with  as  a  consequence  of  an 
enormous  excavation  in  the  lungs.  Metallic  tinkling  very  rarely 
occurs  except  in  connection  with  an  air-distended  pleura  con- 
taining some  amount  of  fluid,  which  is  commonly  serous  or  sero- 
purulent  rather  than  pure  pus.  Both  the  phenomena  may,  of 
course,  arise  as  consequences  of  gangrene  of  the  lungs,  the 
bursting  of  a  pneumonic  abscess,  or  the  giving  way  of  an  em- 
physematous air-vesicle;  these  occurrences,  however,  are  so 
rare,  that  practically  amphoric  sounds,  of  whatever  nature,  may 
be  regarded  as  almost  certain  signs  of  far-advanced  tuberculous 
disease.  They  may  be  heard  in  every  part  of  the  chest,  but 
usually  are  most  audible  about  half  way  up  posteriorly,  or  in 
the  lateral  regions.  Amphoric  echo  may  accompany  both 
sounds  of  respiration,  or  may  be  limited  to  either,  the  limita- 
tion being  generally  to  the  inspiratory  sound.  Metallic  tink- 
ling may  occur  at  any  period  of  respiration ;  but  when  it  is 
caused  by  the  act  of  breathing,  it  is  usually,  if  not  always,  pro- 
duced during  inspiration,  though  it  is  sometimes  prolonged  into 
the  succeeding  expiration.     It  never  occurs  where  amphoric 
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W^o  is  not  producible,  and  generally  alternates  with,  or  occurs 
^HJcasionally  during  the  continuance  of  that  resonance.  Often- 
times it  IS  audible  for  a  few  days  only ;  is  rarely  of  long  con- 
tinaance,  and  seldom  accompanies  many  successive  respirations. 
Amphoric  echo  always  indicates  the  existence  of  a  cavity; 
loetallic  tinkling  the  presence  of  fluid  in  the  cavity.* 

*  It  has  been  objected  to  this  supposition  by  Sko<la,  Duvies,  and  others, 
thtt  it  is  altogether  opposed  to  physical  laws,  inai^much  as  an  oponint;  which 
would  admit  air  from  a  bronchus  into  the  pleural  cavity  would  alst)  ^e^ve  to 
wtout  the  fluid  from  the  pleura  into  the  bronchus.  But  thov  appear  to 
we  overlooked  an  occurrence  which  ofton  takes  place,  and  which  renders 
we  explanation  perfectly  feasible,  viz.,  that  the  opening  is  covered  with  a 
*J*e  membrane,  which  may  serve  as  a  valve  to  prevent  the  escape  of  fluid 
jjj^'n  the  cavity,  though  it  may  not  effectually  l>ar  the  entrance  to  a  few 
wbbles  of  air  from  the  lungs. 


PART  IL 


CHAPTER    I. 

In  the  present  division  of  our  subject  I  purpose  describing 
the  various  diseases  of  the  respiratory  organs,  and  shall  en- 
deavor to  point  out  the  general  symptoms  by  which  they  are 
each  accompanied,  the  principal  morbid  changes  induced  by 
their  actions,  the  physical  signs  to  which  they  give  rise,  and 
the  treatment  best  calculated  to  give  relief.  By  so  doing,  I 
hope  to  enable  the  student  to  interpret  the  signification  of 
different  physical  signs  under  the  varying  conditions  of  disease, 
and  thus  to  utilize  the  knowledge  he  has  acquired  of  the  princi- 
ples on  which  the  diagnosis  of  chest  disease  is  founded. 


PLEURISY. 

Pleurisy,  or  inflammation  of  the  investing  membrane  of  the 
lung,  is  one  of  the  commonest,  and  not  unfrequently  one  of  the 
most  striking  of  serous  inflammations.  Characterized  from  the 
first  by  chilliness  and  fever,  acute,  catching  pain  on  one  side  of 
the  chest,  oppression  of  the  breathing,  decubitus  on  the  affected 
side,  a  short,  dry  cough,  and  a  quick,  hard  pulse,  it  seems  un- 
likely to  be  confounded  with  any  other  disorder.  But  its  gen- 
eral features,  though  usually  well  marked,  are  by  no  means  dis- 
tinctive. They  are  one  and  all  met  with  from  time  to  time 
associated  with  other  forms  of  thoracic  disease,  and  the  merest 
tyro  in  medicine  must  have  observed  how  frequently  one  or 
more  of  them  is  absent,  even  in  severe  examples  of  the  disease, 
and  how  those  which  are  present  are  apt  to  mislead.  Indeed 
there  is  no  affection  of  the  chest  on  which  physical  diagnosis 
throws  more  light  than  on  pleurisy,  and  none  in  which  its  aid  is 
more  needed  by  the  practitioner. 

It  may  be  well  to  premise,  as  bearing   upon  the   physical 
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signs  of  the  disorder,  that  the  pleura  is  not  only  a  serous  mem- 
brane, but  is  also  a  shut  sac,  one  portion  of  which  is  attached 
to  the  chest-walls,  whilst  the  other  is  reflected  over  and  attached 
to  the  lungs,  forming  their  serous  envelope.  Hence,  on  the  one 
hand,  the  morbid  products  met  with  in  pleurisy  are,  serum, 
lymph,  blood,  and  pus — the  usual  products  of  serous  inflamma- 
tion ;  and,  on  the  other,  there  arise  phenomena  resulting  from 
the  attrition  of  the  two  inflamed  and  roughened  surfaces  of  the 
pleura,  as  also,  it  may  be,  from  their  complete  or  partial  adhe- 
sion as  a  consequence  of  plastic  exudation  on  their  surface. 
Further,  it  may  be  stated  that,  just  as  with  inflammation  of 
other  serous  membranes,  the  general  symptoms  vary  greatly 
under  diff'erent  conditions  of  health  and  constitution.  In  one 
case  the  catching  pain  in  the  side  and  other  well-marked  fea- 
tures of  the  complaint  leave  little  room  for  doubt  as  to  the 
nature  of  the  malady.  In  another  the  pain  in  the  side,  the 
diflSculty  of  breathing,  and  other  characteristic  symptoms  may 
be  absent,  notwithstanding  the  rapid  progress  of  mischief. 
These  differences  are  doubtless  attributable  to  causes  the  na- 
ture of  which  it  is  difficult  to  fathom ;  but,  apart  from  innate 
constitutional  peculiarities,  there  is  reason  to  believe  that  age, 
sex,  and  the  previous  habits  of  life  exercise  a  powerful  modify- 
ing influence.  Be  this  as  it  may,  the  fact  must  be  constantly 
borne  in  mind  whilst  considering  the  following  details  of  the 
disease. 

For  convenience  of  description,  the  course  of  acute  pleurisy 
may  be  divided  into  three  stages,  characterized  by  well-marked 
anatomical  differences,  and  corresponding  to  striking  alterations 
in  the  physical  signs  and  general  symptoms  of  the  disease. 
These  are — 1st.  The  dry  stage,  or  stage  of  congestion.  2d. 
The  stage  of  eff*usion.  3d.  The  stage  of  absorption  and  reso- 
lution. Each  of  these  varies  in  its  general  symptoms,  and  also, 
more  or  less,  in  the  results  which  it  produces,  according  to  the 
age,  strength,  and  constitutional  peculiarities  of  the  patient ; 
but  the  structural  changes  and  physical  signs  to  which  an 
attack  of  acute  pleurisy  ordinarily  gives  rise  in  a  healthy 
person,  will  be  seen  by  reference  to  the  following  description  in 
which  the  different  stages  of  the  disease  are  each  considered 
separately.  The  varieties  of  the  complaint,  as  it  is  met  with  in 
the  weakly  and  unhealthy,  and  the  complications  which  often 
arise  during  its  progress,  require  separate  consideration. 
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Morbid  Anatomy  of  Pleurisy. 

First  Stage,  or  Stage  of  Hyperceviia, 

The  pleural  membrane  is  much  drier  than  natural ;  its  normal 
transparency  is  lessened ;  its  smoothness  impaired,  and  its  sur- 
face covered  with  a  delicate  network  of  finely  injected  blood- 
vessels, or  else  studded  with  tufts  of  them  in  streaks  or  patches. 

Second  Stage,  or  Stage  of  Effusion. 

The  sub-pleural  cellular  tissue  is  injected  and  (edematous ; 
the  pleural  surface  is  extremely  vascular,  as  in  the  dry  stage, 
and  the  pleural  sac  contains  lymph  and  serum  in  varying  pro- 
portions. Sometimes  the  effusion  consists  of  pale  straw-colored 
serum,  with  a  few  flakes  only  of  albuminous  matter  floating  in 
it;  but  more  generally,  in  addition  to  this,  a  thick  layer  of 
lymph  coats  and  roughens  both  surfaces  of  the  pleura,  either 
universally  or  in  patches.  If  the  congestion  of  the  pleural 
membrane  be  excessive,  a  few  blood-globules  may  also  escape, 
and  the  serum  may  be  more  or  less  distinctly  blood-tinged.  The 
quantity  of  fluid  poured  out  may  vary  from  a  few  drachms  to 
many  ounces,  or  even  to  several  pints;  and  according  to  its 
amount  so  is  the  effect  produced  on  the  lung.  Whatever  its 
quantity,  compression  of  the  lung-tissue  is  the  natural  conse- 
quence. Gravitating  as  it  does  to  the  lowest  portion  of  the 
chest,  it  usually  gives  rise,  if  small  in  amount,  to  partial  com- 
pression of  the  lower  lobe,  which  is  pushed  upwards,  backwards, 
and  inwards  towards  the  root  of  the  lung ;  but  if  it  be  more 
copious,  it  produces  more  extensive  compression  of  the  lung  as 
it  rises  higher  and  higher  in  the  chest,  and,  if  no  adhesions 
already  exist,  forces  the  entire  lung  backwards  against  the  spinal 
columri*.  As  soon  as  the  pleural  cavity  is  thoroughly  filled, 
and  the  lung  has  been  compressed  into  the  smallest  compass, 
the  continued  effusion  of  fluid  causes  the  sac  to  stretch,  and  to 
encroach  in  all  directions  on  the  surrounding  structures.  The 
walls  of  the  chest  yield  to  the  outward  pressure,  and  enlarge- 
ment of  the  entire  side  takes  place,  or  bulging  occurs  at  its 
inferior  part ;  the  diaphragm  is  thrust  down,  and  a  considerable 
prominence  is  often  perceived  in  one  or  other,  of  the  hypochon- 
dria ;  the  liver  also  is  forced  down  ;  the  mediastina  are  encroached 
upon,  the  heart  is  often  displaced,  and  when  effusion  exists  on 
the  left  side  of  the  chest,  is  pushed  over  to  the  opposite  side. 
After  a  time,  if  the  effusion  is  persistent,  the  intercostal  depres- 
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sions  are  effaced,  and,  yielding  to  the  outward  pressure,  the 
spaces  may  even  bulge. 

The  lung,  of  course,  is  reduced  in  size,  in  proportion  to  the 
amount  of  pressure  to  which  it  is  subjected.  At  first  it  is  only 
partially  emptied  of  air,  and  is  simply  tougher  and  less  crepi- 
tant than  a  healthy  lune,  but  it  yields  by  degrees  to  the  pres- 
sure of  the  fluid,  and  the  gradual  contraction  of  the  plastic 
exudation-matter  which  coats  it,  and  parting  with  all  its  aeri- 
form contents  lies  flattened  against  the  spine,  a  small,  carnified 
mass,  wrinkled  perhaps  on  its  surface,  tough  and  leathery  to 
the  touch,  and  of  density  sufficient  to  sink  instantly  in  water. 
In  this  case  it  is  perfectly  non-crepitant,  but  may  be  healthy  in 
structure,  and  capable  of  re-expansion.  On  section  it  exhibits 
a  smooth  homogeneous  surface,  of  a  slaty,  gray  color. 

Third  Stage^  or  Stage  of  Absorption  and  Resolution. 

The  sero-plastic  portion  of  the  exudation  is  gradually  absorbed, 
and  ultimately  the  two  surfaces  of  the  pleura,  covered  with 
plastic  material,  come  into  apposition.  Adhesion  then  takes 
place  between  them  at  one  or  more  points,  by  means  of  the  inter- 
posed lymph.  Vessels  are  developed  in  this  lymph,  which 
rapidly  becomes  organized,  and  forms  either  a  dfense  fals^  mem- 
brane of  fibro-cellular  structure,  or  else  mere  fibro-cellular  bands. 
In  the  one  case  the  two  surfaces  of  the  pleura  are  firmly  and 
universally  agglutinated ;  in  the  other  they  are  connected  at  a 
few  points  only. 

If  the  effusion  has  been  copious,  and  more  especially  if  it  has 
been  of  long  duration,  the  lung  is  often  so  much  compressed, 
and  so  firmly  bound  down  by  adhesions,  that  it  is  incapable  of 
re-expansion,  and  becomes  permanently  impervious  to  air.  In 
this  case,  as  the  fluid  is  absorbed  the  chest-walls  necessarily  fall 
in  under  the  effect  of  atmospheric  pressure,  and  considerable 
distortion  of  the  chest  ensues.  The  affected  side  is  dimfhished 
in  every  diameter,  and  its  surface  becomes  irregular  and  uneven : 
in  front  it  is  often  concave ;  the  intercostal  spaces  decrease  in 
width ;  the  ribs  undergo  distortion,  the  lower  ribs  especially 
approximating  and  overlapping  each  other;  the  dorsal  spine 
curves  laterally,  the  convexity  being  sometimes  towards  the 
diseased  side,  but  more  generally  towards  the  sound  side,  whilst 
a  curve  in  the  opposite  direction  occurs  in  the  lumbar  portion  of 
the  column ;  the  intercostal  muscles  waste,  in  consequence  of 
the  entire  loss  of  motion  in  the  chest-walls  on  the  affected  side; 
the  diaphragm  and  the  subjacent  viscera  are  often  drawn  upwards, 
and  sometimes  the  heart  is  more  or  less  displaced.     These  symp- 
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toms  may  occur  when  the  exudation  consists  of  lymph  and  serum, 
but  they  receive  their  most  striking  development  in  cases  in 
which  absorption  fails  to  take  place;  and  the  fluid,  whether  sero- 
purulent  or  purulent,  is  drawn  off  artificially,  or  escapes  from 
the  pleural  sac  spontaneously  through  a  fistulous  opening. 


Physical  Signs  of  Pleurisy. 

First  Stage^  or  Stage  of  Rypercemia, 

Inspection  shows  a  diminution  in  the  respiratory  movements, 
both  of  elevation  and  expansion,  in  the  affected  side,  consequent 
on  the  pain  which  is  felt  on  inspiration. 

Mensuration  gives  similar  results. 

Palpation  yields  only  negative  results. 

Percussion-^oxmii  not  materially  altered. 

Auscultation  sometimes  makes  us  aware  of  a  slight,  inter- 
rupted grazing  friction-sound  on  the  affected  side,  referable  to 
the  dryness  of  the  membrane  and  the  congested  state  of  the 
vessels ;  more  commonly,  it  only  tells  us  of  a  jerking  uneven- 
ness  in  the  rhythm  of  respiration,  and  of  weakness  or  indistinct- 
ness of  the  respiratory  murmur,  consequent  on  the  imperfect  and 
irregular  expansion  of  the  lung.  There  is  exaggerated  respi- 
ratory murmur  on  the  unaffected  side. 

Second  Stage,  or  Stage  of  Effusion. 

Inspection  detects  increased  motion  on  the  unaffected  side  of 
the  chest  and  great  deficiency  in  the  respiratory  movements,  es- 
pecially of  the  expansion-movement,  on  the  affected  side  ;  after 
a  time,  perfect  immobility  of  the  chest-walls  is  perceived,  with 
general  enlargement  of  the  side,  and  flattening  or  total  oblitera- 
tion of  the  intercostal  spaces.  Sometimes  no  general  enlarge- 
ment of  the  side  is  noted,  but  there  is  bulging  of  the  inferior 
portion. 

Palpation  informs  us  of  great  diminution  in  the  intensity  of 
vocal  fremitus  if  the  amount  of  effusion  be  small,  and  of  its 
absence  if  the  effusion  be  copious ;  sometimes,  though  rarely,  of 
a  vibration  due  to  friction  of  the  roughened  surfaces  of  the 
pleura ;  frequently,  after  a  time,  of  displacement  of  the  heart, 
and  of  the  presence  of  fluid  in  the  pleural  cavity,  as  indicated 
by  fluctuation  in  the  intercostal  spaces.  The  surface  of  the 
chest  on  the  affected  side  is  often  oedematous,  and  is  felt  to  be 
unnaturally  smooth. 
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Mensuration  proves  the  existence  of  deficiency  in  the  move- 
ments of  the  chest,  especially  in  that  of  expansion,. and  after  a 
time  of  enlargemeat  of  the  affected  side,  both  in  its  circum- 
ference and  in  its  antero- posterior  diameter.  The  enlargement 
is  most  evident  over  the  false  ribs. 

Percti88io7i  ascertains  the  existence  of  dulness,  and  an  in- 
creased sense  of  resistance,  most  marked  in  the  inferior  portions 
of  the  chest,  and  generally  terminating  rather  abruptly  above. 
The  line  which  marks  the  area  of  dulness  is  not  altered  by  res- 
piration, but  sometimes  may  be  made  to  shift  by  changing  the 
patient's  posture.  Loud,  hollow  resonance,  of  a  shallow  char- 
acter, is  often  met  with  in  the  upper  part  of  the  affected  side,  and 
sometimes,  though  rarely,  a  quasi  cracked-pot  sound  may  be 
detected  there.*  After  a  time,  as  effusion  progresses,  the  entire 
side  becomes  dull  on  percussion,  and  the  area  of  dulness  extends 
far  beyond  the  natural  limits  of  the  lung. 

Auscultation^  at  an  early  stage,  may  discover  pleural  friction- 
sound  of  a  rubbing,  creaking,  or  grating  character,  which  ordi- 
narily disappears,  with  the  increase  of  effusion,  but  may  pos- 
sibly continue  throughout  the  attack  ;  total  absence  of  the  re- 
spiratory murmur,  where  the  effusion  is  most  abundant ;  weak- 
ness, or  diminution  of  the  sound,  when  the  fluid  is  less  copious  ; 
harshness  or  hollowness  of  breathing  above  the  level  of  the 
effusion.  In  the  interscapular  region,  at  the  root  of  the  main 
bronchi,  the  respiration  remains  loud,  hollow,  and  of  a  blowing 
character.  The  vocal  resonance,  in  the  earlier  stages,  is  greatly 
increa'sed,  and  in  the  posterior  and  lateral  regions,  especially  at 
the  root  of  the  lung,  it  is  often,  but  not  invariably  segophonic. 
In  the  latter  stages,  when  the  lung  is  much  compressed,  and  air 
ceases  to  enter,  the  respiratory  sound  and  vocal  resonance  are 
altogether  absent,  and  jegophony  is  never  heard.  If  the  heart 
is  thrust  out  of  its  natural  position,  it  will  be  heard  pulsating  to 
the  right  of  the  sternum,  or  possibly  far  beyond  its  normal 
bounds  to  the  left.  The  respiration  in  the  healthy  lung  is  ex- 
aggerated, or  compensatory. 

Tldrd  Stagey  or  Stage  of  Absorption  and  Resolution. 

Inspection  informs  us  that  the  enlargement  of  the  affected  side 
is  disappearing;  that  the  intercostal  spaces  are  regaining  their 
normal  condition,  and  the  mobility  of  the  chest-walls  is  return- 

Palpation  gives  us  notice  of  returning  vocal  vibration  and 
friction  fremitus. 

1  I  have  met  with  two  or  three  marked  instances  of  this. 
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Menmiration  proves  a  gradual  return  to  the  normal  admeasure- 
ments of  the  chest. 

Percussion  gradually,  though  slowly, ^yields  a  clearer  sound, 
the  dulness  being  most  persistent  in  the  inferior  portions  of  the 
chest,  where  the  compression  of  the  lung,  and  the  accumulation 
of  solid  plastic  material  is  often  so  great,  that  the  percussion- 
note  never  regains  its  normal  clearness. 

Auscultation. — The  respiratory  sounds  are  again  heard,  at 
first  weak  and  distant ;  then  possibly  harsh  ;  subsequently  of  a 
normal  character.  Sometimes,  as  absorption  progresses,  and  the 
two  surfaces  of  the  pleura  come  again  into  apposition,  a  friction- 
sound  reappears  for  a  time,  but  ceases  as  soon  as  adhesion  takes 
place.  Occasionally  pseudo  r&les  are  caused  by  serous  infiltration 
of  the  subpleural  cellular  tissue.  The  vocal  resonance,  if  at  any 
time  aegophonic,  speedily  loses  this  character,  and  becomes,  at 
first,  simply  bronchophonic,  and  ultimately  normal.  The  heart, 
if  at  first  displaced  by  the  effused  fluid,  regains  its  normal  posi- 
tion, and  is  felt  and  heard  pulsating  under  the  left  nipple.  If, 
as  in  certain  instances,  the  lung  remains  permanently  impervious 
to  air,  there  is  entire  loss  of  motion  on  the  affected  side ;  the 
respiratory  sounds  and  the  vocal  resonance  do  not  return,  and 
the  dulness  on  percussion  is  persistent.  If,  on  the  other  hand, 
a  portion  of  the  lung — usually  the  upper  portion — becomes  par- 
tially pervious  to  air,  percussion  may  elicit  a  hollow,  but  shallow 
resonance  over  it;  whilst,  in  the  same  situation,  the  vocal  reso- 
nance will  be  loud,  and  the  respiration  coarse  and  blowing. 

These,  then,  are  the  morbid  changes  and  physical  signs  which 
an  uncomplicated  attack  of  pleurisy  ordinarily  produces,  whether 
in  an  acute  or  chronic  form.  A  few  remarks,  however,  must  be 
added,  before  we  pass  on  to  the  varieties  of  the  disease,  and  the 
complications  often  met  with  during  its  course. 

Reference  has  been  made  to  the  friction  of  the  two  inflamed 
and  roughened  surfaces  of  the  pleura;  and  it  might  be  inferred, 
from  the  description  of  the  morbid  appearances,  that  friction- 
fremitus  and  friction-sound  must  be  felt  and  heard  in  most  cases 
of  pleurisy.  This,  however,  is  not  so.  Experience  proves  that 
friction-sound  and  friction-fremitus  are  exceptional  phenomena 
in  pleurisy,  owing,  probably,  in  the  early  stage  of  the  complaint, 
to  the  rapidity  with  which  effusion  takes  place,  and  to  our  fail- 
ing to  make  our  examination  during  the  continuance  of  friction ; 
and  in  the  later  stage — the  stage  of  absorption — partly  to  the 
solidification  the  lung  has  undergone,  whereby  expansion  of  the 
chest  and  consequent  friction  of  the  two  surfaces  of  the  pleura  is 
in  great  measure  prevented,  and  partly  also  to  the  rapidity  with 
which  the  thickly  lymph-coated  pleural  surfaces  become  agglu- 
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tinated.  And  as  more  motion  of  the  lung  takes  place  during 
forced  than  during  gentle  breathing,  it  happens  sometimes  that, 
although  friction-sound  is  inaudible  during  ordinary  breathings 
it  may  be  heard  when  the  patient  is  directed  to  take  a  deep 
breath. 

Again,  it  has  been  stated,  that  the  line  which  marks  the  area 
of  dulness  may  be  sometimes  made  to  shift  its  position  by  chang- 
ing the  patient's  posture.  Now,  this  is  strictly  and  literally 
correct ;  but  many  authorities  have  asserted  broadly,  that,  pro- 
vided no  adhesions  exist  between  the  two  surfaces  of  the  pleura, 
and  that  the  quantity  of  the  fluid  in  the  pleural  sac  be  not  suf- 
ficient to  compress  the  entire  lung,  the  position  of  the  dulness 
or  resonance  on  percussion  will  vary  according  to  the  attitude 
in  which  the  patient  is  placed ;  the  lowest  and  most  depending 
part — the  part  to  which  fluid  gravitates — being  always  dull; 
and  the  part  which,  for  the  time  being,  happens  to  be  upper- 
most, being  always  resonant  on  percussion.  And  the  legitimate 
inference  has  been  drawn  from  this  statement,  that  when  dul- 
ness is  met  with  which  is  not  attributable  to  circumscribed 
pleurisy,  and  which,  nevertheless,  does  not  shift  its  position 
with  the  varying  attitude  of  the  patient,  it  cannot  be  due  to 
pleurisy,  but  must  be  referable  to  an  inter-thoracic  tumor,  or  to 
a  lung  solidified  by  pneumonic,  tuberculous  or  other  infiltration, 
which  does  not  admit  of  change  of  position,  but  necessarily  oc- 
cupies the  same  part  of  the  chest.  Nothing,  however,  can  be 
more  erroneous.  True  it  is  that  percussion-dulness  referable 
to  solidification  of  the  lung  or  to  the  presence  of  an  intratho- 
racic tumor,  does  not  shift  its  position  with  the  varying  posture 
of  the  patient ;  and  that  when  the  seat  of  dulness  is  found  to 
vary  with  change  of  posture,  the  dulness  must  be  attributable  to 
the  presence  of  fluid.  But  it  is  not  true,  as  the  unreserved 
statement  above  referred  to  would  lead  students  to  believe,  that 
when  no  adhesions  exist  to  bind  down  the  lung,  or  to  circum- 
scribe the  efi'usion,  the  line  of  demarcation  between  dulness  and 
normal  resonance  on  percussion  will  always  be  found  to  shift  its 
position  with  the  varying  posture  of  the  patient.  Case  after 
case  has  come  under  my  observation  in  St.  George's  Hospital, 
in  which  the  contrary  has  been  noted;  indeed,  in  my  experi- 
ence, it  seldom  is  observed  to  any  considerable  extent,  except 
when  the  examination  is  made  within  a  few  hours  after  the  effu- 
sion has  occurred,  and  before  the  lung  has  suffered  from  com- 
pression. Even  under  these  conditions  it  is  not  always  well 
marked ;  fbr  when,  as  commonly  happens,  the  products  of  in- 
flammation consist  not  only  of  serum,  but  of  solid  albuminous 
-and  fibrinous  matters  in  large  quantity,  the  parietes  of  the  chest, 
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covered  with  the  soft,  pulpy,  inelastic  material,  yield  a  dull 
sound  on  percussion,  in  whatever  attitude  the  patient  may  he 
placed.  All  that  can  be  fairly  stated  is,  that  the  percussion- 
note  is  not  so  dull  as  prior  to  the  change  in  the  posture  of  the 
patient;  it  rarely  yields  the  good,  clear  resonance  of  healthy 
lung-tissue,  nor  that  which  is  observed  under  similar  circum- 
stances in  hydrothorax. 

Another  point  of  some  importance  relative  to  the  dulness  on 
percussion  in  pleurisy  is  the  rapidity  of  its  occurrence.  From 
the  moment  that  effusion  commences  the  percussion-sound  in  the 
lower  part  of  the  chest  becomes  comparatively  dull ;  and  as 
serous  fluid  is  often  poured  out  rapidly  and  early  in  the  attack, 
pleuritic  dulness  may  be  clearly  established  within  a  few  hours 
from  the  onset  of  the  disease.  I  have  known  one  side  of  the 
chest  completely  dull  as  the  result  of  pleuritic  effusion  within 
thirty-six  hours  after  the  first  accession  of  pain  in  the  side — a 
phenomenon  rarely  if  ever  witnessed  in  pneumonia,  which  pro- 
duces hepatization  of  the  lung  slowly  and  gradually,  and  is, 
therefore,  comparatively,  a  long  time  in  occasioning  extensive 
dulness  on  percussion. 

The  intensity  and  extent  of  the  dulness  are  other  points  of 
considerable  interest,  as  bearing  on  the  diagnosis  between 
pleurisy  and  pneumonia.  The  effusion  of  pleurisy  may  push 
aside  the  heart,  encroach  upon  the  mediastinum,  and  extend 
itself  under  the  whole  of  the  sternum,  which,  thereupon,  yields 
a  dull  sound  on  percussion ;  whereas  a  consolidated  lung  never 
passes  beyond  its  natural  boundary,  and  therefore  does  not  give 
rise  to  dulness  over  more  than  one-half  of  the  sternum.  More- 
over, the  dulness  of  pleuritic  effusion  is  hardly  to  be  confounded 
with  the  dulness  produced  by  pneumonic  or  other  solidification 
of  the  lung.  It  is  far  duller — a  shorter,  flatter  sound,  resem- 
bling the  short,  dead  tap  which  results  from  percussing  the 
thigh  ;  and  the  resistance  offered  to  the  percussing  finger  is  be- 
yond comparison  greater  than  that  which  is  met  with  in  pul- 
monary consolidation  from  whatever  cause  arising. 

Again,  reference  has  been  made  to  enlargement  of  the  side  as 
one  of  the  later  symptoms  of  pleuritic  effusion.  Hence,  with- 
out further  explanation,  it  might  be  inferred  that  the  chest-walls 
will  only  yield  to  long-continued  outward  pressure  of  the  fluid, 
and  that  enlargement,  therefore,  can  only  take  place  in  chronic 
cases  after  effusion  has  existed  for  a  considerable  space  of  time. 
In  most  cases,  undoubtedly,  this  inference  would  be  correct ;  but 
instances  are  met  with  in  which  distinct  enlargement  of  th«  side, 
as  shown  by  admeasurement,  occurs  at  a  very  early  period  of  the 
attack.     I  have  observed  more  or  less  local  bulging  in  the  lower 


176 


PLRTIRI8Y. 


t 


part  of  the  clieal  before  the  end  of  the  thinl  day  of  the  atisck  ; 
iiDfl  casos  are  on  record  in  which  the  clici^t  has  heen  considembly 
eohirnred  before  the  end  of  the  fifth  day.     In  my  experience^ 
however,' this  early  enkrgeiuent  has  occurred  only  in  ehildliood^ 
when  the  chest-walls  are  iinuisiially  yielding;  and  in  those  cliil- 
dren  only  in  whom  the  costal  pleura  has  suffered  severely,  aD<i 
in  whom   the  interco.stal  niui>cles  being  partilyzed,  and  the  bu1>- 
serous  structures  softened  and  infiltrated  with  serum,  the  che?t* 
walls  yield  to  the  outward  presume  with  uniiijual  readiness.    I^ 
may  possibly  occur  at  an  e([ual!y  early  period  in  adults,  but   I 
have  not  chanced  to  meet  with  it. 

So  again  it  has  been  stated  that  the  intercostal  spaces  are  apt 
to  be  effaced  under  the  outward  pressure  of  the  fluid;  and  tlie 
statement,  if  unexplained,  might  lead  to  the  conclusion  that  this 
is  the  common,  if  not  the  invariable  result  of  pleuritic  effu^ioo» 
But  it  should  he  elearlj  understood  that  this  is  not  the  fact- 
Common  ly,  indeed,  a  filling  up  of  ihe  intercostal  spaces  rg  ob- 
served whenever  effusion  into  the  jdeural  sac  is  considerable  in 
amount;  but  instances  not  unfrequently  occur  in  which  the  sidi 
is  considerably  enlarged,  and  in  which,  nevertheless,  there  i; 
neither  bulging  of  the  interspaces,  nor  very  marked  deficiency 
in  the  action  of  the  intercostal  muscles  during  inspiration.  The 
difference  is  explicahle,  I  believe,  by  reference  to  the  state  o' 
the  costal  pleura  and  the  subjacent  structures.  When  that  por- 
tion of  the  pleural  metnhraiie  is  intensely  inflamed,  the  suhjacen' 
strnctures  become  infiltrated  with  serum,  and  otherwise  involve* 
in  the  luit^chief ;  their  contractile  power  is  lost,  and  their  re&i^t^ 
ance  to  the  outward  pressure  of  the  fluid  is  greatly  lesseneil 
On  the  otlier  liand,  when  the  inflammation  is  less  intense, 
when  the  chief  fury  of  t!)e  at  tuck  has  been  directed  on  the  p*^ 
monary  pleura,  the  intercostal  muscles  and  adjacent  structtir^ 
are  not  paralyzed,  as  in  the  former  case,  but  continue  in  acti*>' 
and  offer  great  resistance  to  obliteration  of  the  interspao^ 
The  idea  formerly  entertained,  that  bulging  occurs  only  wl*^ 
the  pleura  is  distended  with  pus,  has  been  clearly  proved  in*^ 
sistent  with  fact.  It  occurs  more  frequently  under  these  *^ 
cumstances  than  when  the  effusion  consists  of  serum,  for  ^ 
simple  reason  that  the  costal  pleura  and  subjacent  structures  ^ 
comuK^nly  involved  in  such  cases,  but  there  is  no  necessary  *^^ 
nectitui  hetween  bulging  and  empyema. 

The  opposite  condition  of  the  chest,  or  that  produced  bV  ' 
traction  or  falling  in  of  its  walls,  consequent  on  compression*  ' 
the  lung,  ahsorption  of  the  fluid,  and  contraction  of  the  ^«^*^< 
plastic  exudation,  also  requires  further  elucidation.  The  iVf'*'^ 
ence  observed  in  the  size  of  the  two  sides  is  referable  not  o*^v 
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to  the  falling  in  of  the  diseased  side,  which  becomes  narrower 
and  smaller  than  the  sound  side,  but  to  positive  enlargement  of 
the  sound  side,  consequent  on  actual  compensatory  hypertrophy 
of  the  sound  lung,  on  which  all  the  work  of  the  body  devolves. 

Again,  it  should  be  understood  that  retraction  of  the  chest- 
walls,  and  the  distortion  which  results  from  it,  are  not  in  every 
instance  persistent  phenomena.  The  lung,  as  already  stated,  is 
compressed,  but  not  necessarily  diseased.  Consequently,  when 
absorption  of  the  fluid  takes  place,  its  structure  will  admit  of 
inflation ;  and  if  the  plastic  exudation  which  surrounds  it  and 
the  adhesions  which  bind  it  down  are  not  so  firm  as  to  render 
its  expansion  impossible,  they  may  gradually  yield  to  the  inspi- 
ratory eff'orts,  and  the  lung  may  again  expand.  In  this  case, 
the  chest  will  enlarge  under  the  influence  of  the  outward  pres- 
sure which  inspiration  exerts,  and  the  distortion  of  the  chest 
will  gradually  pass  off*.  Such  instances  are  naturally  rare,  and 
although  I  have  seen  many  in  which  considerable  recovery  has 
taken  place,  I  have  never  met  with  one  in  which  complete  re- 
expansion  of  the  side  has  occurred;  but  a  remarkable  case  in 
point  has  been  put  on  record  by  Sir  Thomas  Watson,  which 
serves  to  establish  the  possibility  of  complete  recovery.^ 

Thus  far  we  have  discussed  the  phenomena  usually  attendant 
upon  an  uncomplicated  attack  of  pleurisy  occurring  in  previously 
healthy  persons  of  vigorous  constitution.  In  such  persons  the 
exudation-matter  is  commonly  very  plastic,  and  of  high  vitality, 
readily  becoming  organized;  so  much  so  that  anastomosing  red 
lines  have  been  found  traversing  the  newly-formed  false  mem- 
branes, even  when  death  has  taken  place  after  only  a  few  days* 
illness.  But,  unfortunately,  the  disease  is  prone  to  arise  in  the 
old,  the  scrofulous,  the  intemperate,  and  the  cachectic,  in  whom 
the  eff'used  lymph  is  almost  necessarily  of  low  vitality,  and  is 
found  curdy,  ill-concocted,  and  perfectly  unorganized  even  after 
months  of  pleuritic  suff'ering.  Under  these  circumstances,  the 
eff'used  matters  often  tend  to  become  puriform,  and  thus  the  case 
becomes  seriously  complicated.  Either  the  chest  remains  per- 
manently enlarged,  or  the  purulent  fluid  which  it  contains  seeks 
to  escape  from  the  cavity  in  which  it  is  pent  up,  by  perforating 
the  pleura  and  discharging  itself  through  the  lungs,  the  thoracic 
walls,  or  the  diaphragm.  If,  which  rarely  happens,  the  pus  dis- 
charges itself  through  the  diaphragm,  peritonitis  is  the  probable 
result ;  if  it  perforates  the  lung,  symptoms  of  pneumonia  will 
probably  occur,  and  the  moment  of  complete  perforation  will  be 
marked  by  severe  paroxysms  of  cough,  resulting  in  a  copious 

1  See  "  Watson's  Lectures,"  ed.  1,  vol.  ii,  p.  126. 
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discharge  of  pus,  or  sero-purulent  matter  through  the  bronchi ; 
but  if  it  perforates  the  costal  pleura,  and  finds  an  outlet  through 
the  thoracic  walls,  one  or  more  soft,  inelastic  tumors,  in  which 
fluctuation  is  perceptible  to  the  touch,  will  be  perceived  on  some 
portion  of  the  thoracic  pariotes  before  the  skin  gives  way.  In 
either  of  the  last  two  cases  air  will  find  its  way  into  the  chest, 
as  soon  as  perforation  occurs,  and  pneumothorax  will  be  added 
to  the  existing  mischief.  The  physical  signs  of  this  complica- 
tion must  be  reserved  for  separate  consideration. 

Another  point  which  requires  notice  in  regard  to  empyema  is, 
that  when  the  pus  makes  its  way  externally,  and  perforates  the 
costal  pleura,  the  subcutaneous  swellings  to  which  its  escape 
gives  rise,  may  increase  and  decrease  in  size  with  expiration  and 
inspiration,  and  if  situated  on  the  left  side  of  the  chest,  may  even 
pulsate  synchronously  with  the  heart.  I  have  witnessed  both 
these  phenomena  on  two  occasions,  and  instances  have  been  put 
on  record  by  other  observers.  They  are  of  no  practical  im- 
portance ;  but  the  latter  acquires  an  interest  which  would  not 
otherwise  attach  to  it,  from  the  fact  that  the  student  or  careless 
practitioner  might  possibly  mistake  its  real  nature,  and  refer  the 
pulsation  to  aneurism.  The  absence  of  aneurismal  thrill  and 
murmur,  and  of  symptoms  indicative  of  pressure  on  the  trachea, 
the  oesophagus,  the  larger  veins,  and  the  recurrent  nerve,  and 
further  the  presence  of  the  physical  signs  and  general  symptoms 
of  empyema,  and  not  unfrequently  the  situation  of  the  pulsation, 
will  suffice  to  establish  its  true  character. 

Sometimes,  again,  when  empyema  exists  on  the  left  side  of  the 
chest,  pulsation  may  be  perceived  in  the  infra-clavicular  region, 
and  over  the  arch  of  the  aorta,  even  when  no  circumscribed 
tumor  exists.  .1  have  noted  this  transmitted  impulse  to  a  slight 
extent  in  several  instances,  but  never  to  a  degree  at  all  likely  to 
mislead  even  a  student ;  therefore  I  should  not  have  considered 
it  worthy  of  mention,  had  not  Dr.  Walshe  referred  to  two  cases 
in  which,  while  the  side  was  generally  enlarged,  gentle  local 
bulging  was  manifest  in  the  site  of  the  pulsation,  which  was 
forcible  enough  "to  jog  the  head  at  the  end  of  the  stethoscope," 
and  in  which,  therefore,  the  question  of  aneurism  might  possibly 
have  arisen.  Such  cases  must  be  exceedingly  rare ;  for,  on 
inquiry  amongst  my  friends,  I  cannot  hear  of  any  one  who  has 
met  with  an  instance  in  point,  nor  can  I  find  a  record  of  any 
others  than  those  above  alluded  to.  Practically,  too,  they  can- 
not be  very  important ;  for  the  presence  of  well-marked  symp- 
toms of  empyema,  backed  by  the  feebleness  of  the  heart's  sounds 
over  the  scat  of  pulsation,  by  the  absence  of  aneurismal  thrill 
and  murmur,  by  the  equality  in  the  radial  pulse  on  the  two  sides, 
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and  by  the  absence  of  symptoms  denoting  pressure  on  the  spine, 
the  trachea,  the  oesophagus,  the  larger  veins,  and  the  recurrent 
nerve,  ought  at  once  to  remove  all  doubt  as  to  the  real  nature  of 
the  mischief. 

Other  modifications  in  the  physical  signs  of  pleurisy  are  occa- 
sioned by  the  attack  being  set  up  in  persons  whose  lungs  have 
previously  contracted  adhesions,  which  keep  them  forcibly  in 
apposition  with  the  costal  pleura  and  the  parietes  of  the  chest. 
In  these  cases  the  physical  signs  of  the  disease  are  so  much 
altered,  that  he  who  fails  to  bear  the  fact  in  mind  will  be  often 
misled  in  his  diagnosis.  Thus,  when  the  lung  is  universally  ad- 
herent to  the  posterior  walls  of  the  chest,  it  is  almost  impossible 
for  any  amount  of  effusion  to  stop  the  vocal  resonance,  or  anni- 
hilate the  respiratory  sounds  over  the  surface  with  which  the 
lung  is  in  contact,  or  to  cause  entire  dulness  on  percussion. 
Even  the  vocal  fremitus  will  not  cease  until  a  large  amount  of 
fluid  has  been  poured  out.  A  striking  case  in  point  has  recently 
occurred  to  me  in  St.  George's  Hospital.  George  Godfrey,  aged 
twelve,  was  admitted  under  my  care  into  the  Hope  Ward,  suffer- 
ing from  empyema  of  the  left  side  of  sixteen  days'  duration. 
The  whole  side  was  considerably  enlarged,  and  measured  an  inch 
and  a  half  in  circumference  more  than  the  sound  side ;  it  was 
perfectly  dull  on  percussion  anteriorly,  but  posteriorly  did  not 
yield  such  a  thoroughly  dull  sound ;  and  over  the  inner  portion 
of  the  whole  posterior  surface  of  the  chest  diffused  blowing  res- 
piration was  audible,  vocal  fremitus  could  be  distinguished,  and 
vocal  resonance  was  everywhere  present,  and  of  a  hollow  bron- 
chophonic  character.  The  pus  was  evacuated  by  an  artificial 
opening;  and  enormous  retraction  and  distortion  of  the  chest, 
with  curvature  of  the  spine,  ensued. 

Adhesions  give  rise  to  another  diflSculty  in  the  diagnosis  of  the 
disease.  '  When  the  two  surfaces  of  the  pleura  have  become  ad- 
herent at  various  parts  by  means  of  adventitious  membrane,  the 
effused  fluid  may  be  circumscribed,  or,  in  other  words,  may  not 
be  contained  in  the  general  cavity  of  the  pleura,  but  in  a  sac  or 
sacs  formed  by  the  adventitious  membrane.  These  sacs  may  bo 
independent  of,  or  may  communicate  with  each  other;  but  in 
either  case  the  fluid  is  confined  within  their  boundaries,  and  does 
not  shift  its  seat  as  fluid  ordinarily  does,  with  change  of  the  pa- 
ti©iit*8  posture.  Hence  there  may  be  perfect  dulness  on  percus- 
sion over  the  seat  of  effusion,  with  entire  absence  of  vocal 
fremitus,  vocal  resonance,  and  respiration;  and  there  may  be 
even  local  bulging;  and  these  symptoms,  though  due  to  pleurisy, 
may  remain  unaffected  by  change  of  posture.  Thus,  these  cir- 
cumscribed collections  of  matter  may  simulate  a  solid  tumor  in 
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the  pleura  or  in  the  lung,  and  may  lead  the  careless  and  inex- 
perienced to  an  erroneous  diagnosis.  But  if  due  caution  be 
observed,  a  mistake  of  this  kind  can  seldom  arise ;  for  on  the 
confines  of  the  sac  or  sacs  where  the  lung,  compressed  by  the 
fluid,  is  adherent  to  the  walls  of  the  chest,  there  is  usually  found 
some  dulness  on  percussion,  and  diffused  hollow  blowing  respira- 
tion, with  considerable  increase  of  vocal  resonance, — conditions 
which  are  rarely  met  with  in  cases  of  intrathoracic  tumor,  unless 
the  adjacent  lung  be  solidified  by  pneumonia,  or  infiltrated  by 
tubercle  or  other  matter,  in  either  of  which  cases  there  would 
probably  be  other  evidence  as  to  the  nature  of  the  mischief. 
Moreover,  in  these  cases  of  pleuritic  effusion,  there  is  entire  ab- 
sence of  symptoms  denoting  centripetal  pressure — of  pressure 
on  the  spine,  the  trachea,  and  larger  bronchi,  the  oesophagus, 
the  larger  veins,  and  the  recurrent  nerve — and  yet  these  symp- 
toms are  common  attendants  on  intrathoracic  tumors. 

Other  modifications  in  the  physical  signs  attendant  upon 
pleurisy  are  occasioned  by  the  occurrence  of  pleuro-pneumonia, 
or  in  other  words  by  the  coexistence  of  pleurisy  and  pneumonia. 
It  might  naturally  be  supposed  that  inflammation  affecting  the 
investing  membrane  of  the  lung  would  be  likely  to  spread  to  the 
lung-structure,  and,  conversely,  that  inflammation  affecting  the 
tissue  of  the  lung  would  probably  extend  to  its  investing  mem- 
brane. And  observation  in  this  instance  is  consistent  with  hypo- 
thesis ;  for  it  is  found  that  the  two  inflammations  frequently 
coexist,  though  the  one  is  apt  to  predominate  over  the  other. 
Pleurisy,  indeed,  is  usually  met  with  unassociated  with  pneu- 
monia; and  though  inflammation  of  the  lung  may  occur  coinci- 
dently  with  pleurisy,  it  is  rarely,  very  rarely,  set  up  in  sequel 
of  that  disease.  But  it  is  otherwise  when  pneumonia  is  the 
primary  disorder ;  for  acute  inflammation  of  the  tissue  of  the 
lung  rarely  runs  its  course  without  the  supervention  of  pleurisy. 
Hence  arise  modifications  in  the  physical  signs  of  pleurisy, 
which  vary,  according  to  the  condition  of  the  lung  at  the  time 
the  pleuritic  symptoms  commence,  and  to  the  extent  to  which 
effusion  had  proceeded  before  the  lung  became  implicated. 
Ordinarily,  if  the  lung  has  undergone  compression  from  pleuritic 
effusion  before  inflammation  of  its  tissues  commences,  the  super- 
vention of  that  disease  does  not  seriously  modify  the  physical 
signs  of  pleurisy ;  but  if,  on  the  other  hand,  the  lung  is  solidified 
by  pneumonic  inflammation  before  the  commencement  of  pleuritic 
effusion,  it  will  resist  to  a  great  extent  the  compression  of  the 
fluid,  and  will  continue  to  occupy  the  larger  part  of  the  pleural 
cavity,  whilst  at  the  same  time  the  larger  bronchi  will  remain 
pervious,  and  will  be  surrounded  by  a  good  sound-reflecting  and 
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sound-conducting  structure.  The  result  of  this  will  be  loud  and 
widely  diflFused  tubular  breathing,  such  as  is  never  met  with  in 
simple  pleurisy ;  a  more  than  commonly  intense  and  persistent 
vocal  fremitus  and  vocal  resonance ;  a  more  than  ordinarily 
pronounced  and  persistent  segophony;  and  a  very  rapid  exten- 
sion of  pleuritic  dulness  on  percussion ; — signs  which  will  receive 
a  development  commensurate  with  the  rapidity  with  which  the 
two  diseases  respectively  run  their  course. 

It  should  be  added,  that  acute  pleurisy  is  often  associated 
with,  if  it  be  not  the  cause  of,  circumscribed  pericarditis  and 
peritonitis,  leading  to  limited  plastic  exudation  ;  and  that  in  the 
former  case,  especially,  the  unwary  student  might  mistake  the 
rough  sound  of  pericardial  friction  for  the  friction-sound  of 
pleurisy.  The  cardiac  rhythm  of  the  friction-sound  in  the  one 
case,  and  its  respiratory  rhythm  in  the  other,  which  can  be  readily 
determined  by  directing  the  patient  to  hold  his  breath,  ought, 
in  most  instances,  to  resolve  any  doubt  on  the  subject. 

Having  now  completed  the  investigation  of  the  physical  signs 
attendant  on  pleurisy,  we  will  pass  on  to  a  consideration  of  the 
general  symptoms,  and  then  discuss  the  indications  for  treat- 
ment. 

Acute  pleurisy  is  ushered  in  by  symptoms  resembling  those 
which  mark  the  accession  of  pneumonia  and  pericarditis.  Chil- 
liness sometimes  amounting  to  actual  shivering,  followed  by  fever, 
with  heat  of  skin,  acute  catching  pain  in  the  side,  dyspnoea,  a 
short,  dry  cough,  a  hard  pulse,  and  a  diflSculty  or  impossibility 
of  lying  on  the  affected  side,  are  the  symptoms  usually  observed 
at  the  outset  of  pleurisy.  But  they  are  not  all  present  in  every 
instance,  and  some  of  them  at  least  are  by  no  means  character- 
istic. 

Shivering  is  the  symptom  which  is  least  constantly  present, 
and  possesses  perhaps  least  of  a  distinctive  character.  Seldom 
equal  in  severity  to  the  shivering  which  marks  the  accession  of 
pneumonia,  it  frequently  amounts  to  little  more  than  mere  chilli- 
ness; and  in  some  severe  attacks  even  the  sense  of  chilliness  is 
altogether  absent.  It  usually  precedes  the  "stitch  in  the  side** 
by  some  hours  or  even  days,  but  occasionally  it  is  not  observed 
until  a  later  period  of  the  attack,  or  after  the  characteristic 
pain  has  been  developed.  And  as  with  the  shivering,  so  with 
the  fever  which  follows  it.  Sometimes,  nay,  generally,  it  is 
tolerably  well  marked,  but  it  is  rarely  characterized  by  much 
intensity.  Thus  the  skin,  though  hot,  is  often  perspiring,  and 
is  seldom  dry  and  burning,  as  in  pneumonia ;  indeed  the  tem- 
perature rarely  rises  to  103^,  and  more  commonly  ranges  be- 
tween 100°  and  102°  5". 
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The  pfiin  in  the  side,  which  Is  frequently  called  "a  stitch  in  I 
the  siJc/*  is  described  ns  of  a  catching  or  stabbing  cbamcter,  I 
and  is  undoubtcilly  the  most  striking  and  characteristic  syiDptoiii  I 
of  pleurisy.  Varying  in  severity  from  the  slightest  **stitcli*  I 
to  II  feeling  of  positive  agony,  it  generally  shows  itself  at  tli©  I 
very  Autset  of  the  attack,  and  (hongh  often  fugitive  at  first,  very  I 
soon  becomes  constant  and  localized.  Host  cominonly  it  is  felt  I 
on  a  level  with  or  ininiediately  beneath  one  or  other  of  th^  I 
breasts,  at  a  spot  corresponding  to  the  antero-laieral  attacb-  I 
ments  of  the  diaphragm,  but  sometimes  it  is  met  with  under  tlm^  I 
scapula,  in  the  axilla,  or  beneath  the  clavicle:  sometimes  along! 
the  borders  of  the  false  ribs:  sometimes  even  in  the  abdomen "i*-] 
itself,  especially  in  the  right  hypocbondriuni ;  whilst  at  otht^r*^^' 
it  fixes  upon  the  non-inflamed  side,  or  extends  over  the  whole 
of  the  inflamed  side.  This  last,  however,  is  an  exception «il 
occurrence ;  for  usually,  no  matter  bow  extensive  the  area  of 
inflammation,  the  pnin  is  limited  to  a  particular  spot,  and  sho^^^'S^ 
no  disposition  to  shift  its  quarters.  If  the  strain  of  the  disea.^ 
has  fnllen  principally  on  the  visceral  pleura  the  pain  is  usually 
moderate  in  degree,  and  though  felt  on  deep  inspiration, 
coughing,  or  on  sneezing,  is  scarcely  increased  by  pressure  oi 
percussion ;  but  if  the  costal  pleura  is  much  inflamed  the  psm^it 
is  generally  acute,  is  greatly  augmented  even  by  gentle  inL  <?r^ 
costal  pressure  and  by  percussion,  by  lying  on  the  aftected  sl«-1c, 
by  various  movements  of  the  body,  and  by  cough ;  and  is  ©j^ 
greatly  aggravated  by  inspiration,  that  the  patient  feels  a^  ^  "* 
he  were  being  stabbed  each  time  that  be  attempts  lo  insf^J 
freely.  Sometimes  cases  will  run  their  course  unaccompaLm  ^< 
by  pain  from  flrst  to  last ;  sometimes  severe  pain  is  persist^^ 
throughout  tlie  attack,  or  proves  irregularly  intermittent,  ^^^ 
more  commonly  the  pain,  whatever  its  character,  is  found  a^t^' 
a  time  to  remit  in  severity,  and  ultimately  to  cease  altogeth^^ 

The  cause  of  pleuritic  pain  has  long  been  a  fertile  topi -^3 
discussion  and  conjecture.     Some  persons  have  attributed  i  *^ 
tbe  friction  encountered  by  the  inflatned  and  roughened  snrfff^ 
of  the  pleura  ;  and  in  support  of  their  opinion,  they  have 
feriT'd  ro  the  frerjuency  of  its  occurrence  at  the  lower  portio  ^^ 
the  chest,  where  thoracic  motion  is  greatest,  and  where,  co  «— ^ 
quently,  pleuritic  friction  is  most  intense.     But  cases  sc^^ 
times  present  themselves   in   which  pleurisy  runs  tbrougbm  _ 
various  stages,  accompanied  by  itaense  pleuritic  friction,  am  *^ 
which,  nevertheless,   no  pain  is  perceived   from   first  to  I 
Sometimes,  again,   the  most  intense  pain   exists,  and  yet 
physical  signs  prove  beyond  dispute  that  the  two  surface** 
the  pleura  are  separated  by  fluid,  and  that  no  attrition  of 
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costal  and  pulmonary  pleura  can  take  place.  I  have  met  with 
several  examples  of  both  these  phenomena.  It  is  obvious, 
therefore,  that  some  other  explanation  is  needed ;  and  having 
regard  to  the  facts,  that  the  pain  is  generally  aggravated  by 
pressure,  that  it  is  sometimes  intermittent,  and  that  it  is  not 
always  felt  at  the  seat  of  inflammation,  it  seems  probable  that, 
in  some  instances  at  least,  it  is  purely  neuralgic,  and  in  others 
a  true  intercostal  myalgia,  as  sujrgested  by  Dr.  Inman. 

Hurried  breathing,  followed  by  dyspnoea,  is,  perhaps,  the 
most  constant,  though  not  the  most  distinctive  feature  of  acute 
pleurisy.  At  the  outset  of  the  disease  the  respiration  is 
accelerated,  in  consequence  of  the  pain  which  inspiration  ex- 
cites— pain  which  induces  the  patient  to  endeavor  to  compen- 
sate by  the  frequency  of  the  breathing  for  its  shallow  and  im- 
perfect character.  But  the  breathing  is  not  only  short  and 
hurried,  it  is  jerking  or  irregularly  interrupted ;  for  the  catch- 
ing pain  does  not  always  occur  at  precisely  the  same  period  of 
each  respiratory  act,  and  consequently  the  thoracic  movements 
are  of  unequal  duration,  and  of  a  jerking  or  interrupted  rhythm. 
Thus,  for  some  time  after  the  invasion  of  the  disease,  the 
breathing,  though  short  and  quick  and  jerking,  hardly  deserves 
the  title  of  dyspnoea.  Its  increased  frequency  is  due  simply  to 
the  pain  which  a  full  inspiration  excites,  and  not  to  any  ma- 
terial encroachment  on  the  breathing  apparatus.  But  when 
effusion  has  occurred,  the  lung  is  encroached  upon,  and  real 
difficulty  of  breathing  sets  in.  If  the  pain  persists,  the  respi- 
ratory movements  will  still  continue  jerking  in  rhythm,  and 
will  be  more  hurried  even  than  before;  whereas  if,  as  often 
happens,  the  pain  subsides,  or  decreases  greatly  after  effusion 
has  taken  place,  the  breathing,  though  still  hurried,  will  be  no 
longer  jerking  or  interrupted.  Sometimes  the  dyspnoea  is  most 
distressing  to  the  patient,  and  continues  so  throughout  the 
attack  ;  sometimes  it  is  severe  at  the  outset  of  the  complaint 
but  soon  diminishes  in  intensity ;  sometimes  it  amounts  to  little 
more  than  shortness  of  breath,  which  annoys,  but  does  not 
oppress ;  and  cases  are  not  wanting  in  which,  though  the  respi- 
ration is  hurried,  the  patient  makes  no  complaint  of  difiiculty 
of  breathing,  and  seems  hardly  conscious  of  its  existence. 
Indeed,  instances  must  have  occurred  to  many  practitioners,  in 
which  it  has  been  difficult  to  persuade  the  patient  that  serious 
mischief  existed  in  the  chest.  In  some  of  these  cases  the  other 
subjective  symptoms  are  also  absent,  and  then  the  disease  is 
said  to  be  latent.  Of  course  the  frequency  of  the  respiration, 
when  the  pain  has  subsided,  is  proportioned,  cceteris  paribus,  to 
the  amount  and  rapidity  of  the  effusion,  and  to  the  condition 
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of  the  opposite  side  of  the  chost.     The  larger  the  quantity  of 
the  fluid  poured  out,  and  the  greater  the  rapidity  of  it«  o«t^ 
pouring,  the  luore  intense  will   be  the  dvspna3a.     So  agaiii,  i€ 
the  other  lun«^  happens  to  be  inflamed  or  otherwise  diseased,  lU^ 
equllibrinm   between   the  quniifity  of  iiir  and  the  quantity  of 
blood   will  he  more  seriouslj  disturbed,  and   the   diflieulty  a^ 
breathing  will   be  greater  than  if  such  disease  had  not  exi>te<l- 
Seldom,  howei^er,  is  the  breathing  ver}'  hurried,  nor  is  the  rjiti<^ 
naturally  existing  between  the  pulse  and  the  breathing  so  inact* 
perverted  aa  in  pneumonia.      In  pleurisy  the  pulse  rarely  bear^^ 
a  smaller  ratio   to   the  breathing  than  3  to  1,  the  respiration'^ 
being  40  when  the  pulse  is  120  per  minute^  but  it  often  happea -^ 
in  pneumonia  that   the  respirations  will  number  60  or  64  wher"* 
the  pulse   is  only   100  or   108.     Indeed,   putting   aside  everji^ 
other  consideration,  the  amount  of  perversion  in  the  ratio  nalii-^ 
rally   subsisting   between    the    pulse  and    the  respiration  wil 
almost    serve    to    distinguish    pleurisy   from    pneumonia*     Dr  -- 
Walshe  asserts   that  the  ratio  naturally  subsisting  between  th( 
pulse  and  the  breathing  is  more  perverted  in  the  **  sitting  tha^ 
in  the  lyii^g  posture  ;*'  and,  in  proof  of  this,  he  cites  a  case,  iTB- 
which  the  ratio  w^as  as  S.W  to  1  in  a  recumbent  posture,  and  a^ 
2.93  to  1  in  an  erect  po:?ition.     My  own  experience,  however^ 
does  not  accord  with   his  in   this   respect;  and   I  cannot   help 
thinking  that  the  result  he  nbtuined  must  be  regarded  as  excep- 
tion aL     Possibly  it  may  have  been  ilue  to  the  observation  being 
made  soon  after  the  patient  had  assumed  an  erect  posture,  and 
beji>re  he  had  recovered  from  the  disturbance  of  his  respiration 
consequent  on  the  change  of  positioTL     Certain   it  is  that   in 
eight  cases  which   I  examined    specinlly  with  a  view   to    this 
inquiry,  I  obtained  a  similar  result  when   the  examination  w:is 
made  soon  after  a  change  of  posture ;  whereas  in  six  out  of  the 
eight  the  result  was  totally  diff'erent  when  the  examination  was 
deferred  until  after  the  patient  had  been  kept  in  an  upright 
posture  for  half  an  hour  before  the  observations  were  made. 
In  the  six  cases  referred  to,  the  ratio  was  less  perverted  in  an 
erect  than  in  a  recumbent  posture. 

Cough  is  another  symptom  which  usually  accompanies  acute 
pleurisy.  Sometimes  occurring  as  a  prominent  feature  of  the 
complaint,  and  sometimes  altogether  absent,  even  when  pleuritic 
inflaramation  is  intense  and  effusion  into  the  pleura  extensive,  it 
is  not  to  he  depended  on  as  a  diagnostic  sigtK  When  it  «loes 
occur,  it  is  a  short,  hairstifled  congli,  dry,  or  accompanied  only 
by  a  scanty  mucous  expectoration.  The  student,  however,  must 
not  be  misled  by  the  existence  of  copious  frothy  or  rusty-eolored 
sputa,    lie  must  bear  in  mind  that  copious  expectoration  does  not 
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militate  against  the  presence  of  pleurisy ;  it  only  shows  that  if 
pleurisy  exists,  it  is  complicated  by  bronchitis  or  pneumonia,  the 
signs  of  which  will  be  discoverable  on  examination,  in  addition 
to  the  signs  of  pleurisy. 

The  position  of  the  patient  is  a  point  of  some  importance  in 
the  diagnosis  of  pleurisy.  Some  persons  have  asserted  that  the 
patient  lies  on  the  affected  side,  some  that  he  lies  only  on  the 
sound  side,  whilst  others  have  maintained  that  he  may  lie  in- 
differently on  either  side,  but  commonly  reclines  on  his  back  or 
in  a  diagonal  posture  between  the  back  and  the  side,  with  his 
body  inclined  towards  the  affected  side.  The  truth  appears  to 
be  that^  at  the  outset  of  the  complaint,  the  pain  in  the  side,  which 
is  aggravated  by  pressure,  prevents  the  patient  lying  on  the 
affected  side;  and  he  therefore  sits  up  in  bed,  or  else  lies  on  the 
sound  side,  or  on  his  back  with  his  body  inclined  to  the  sound 
side.  After  effusion  has  occurred,  other  influences  come  into 
operation,  and  lead  him  to  alter  his  position.  The  fluid  in  the 
pleura  would  press  upon  and  interfere  with  the  action  of  the 
sound  side,  and  so  would  cause  dyspnoea  if  he  continued  to  lie  on 
that  side,  and  as  the  pain  usually  ceases,  or  else  diminishes  in 
intensity  as  soon  as  effusion  has  taken  place,  he  has  no  longer 
any  reason  for  not  lying  on  the  affected  side.  He  therefore  as- 
sumes the  posture  which  allows  the  sound  side  greatest  freedom 
of  action,  and  gives  greatest  relief  to  the  breathing.  Thus  he 
sits  up  in  bed,  or  lies  on  the  affected  side,  or  reclines  on  his  back 
with  his  head  somewhat  raised  and  his  body  inclined  to  the  side 
on  which  effusion  exists.  This,  however,  though  generally  the 
case,  must  not  be  regarded  as  an  invariable  rule.  Instances  are 
met  with  in  which  the  patient  is  unable  to  lie  down  throughout 
the  attack ;  others  in  which,  from  the  very  outset  of  the  attack, 
he  lies  on  the  affected  side,  as  the  easiest  position ;  and  others 
again  in  which,  through  the  pleura  is  full  of  fluid,  he  reclines 
indifferently  on  the  back  or  on  either  side  without  augmenting 
his  distress  or  increasing  the  difficulty  of  breathing.  Examples 
in  point  are  not  very  common,  but  they  are  met  with  often 
enough  to  prove  that  the  decubitus  in  pleurisy,  though  sufficient- 
ly characteristic,  is  not  to  be  depended  on  as  a  sign  of  the  dis- 
ease. 

The  general  febrile  symptoms  attendant  upon  acute  pleurisy 
do  not  present  any  characteristic  features.  The  face  is  seldom 
flushed  as  in  pneumonia,  the  skin  is  hot  and  moist,  rarely  dry 
and  burning ;  the  pulse  is  quick  and  often  hard,  contrasting  forci- 
bly with  the  soft  pulse  of  pneumonia ;  the  urine  is  high-c(»lored, 
usually  clear,  of  high  specific  gravity,  and  occasionally  albumin- 
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ous,  as  in  other  acute  aflfections/  and  there  is  seldom  much  deli- 
rium. Tlie  rela  ti  ve  proportion  of  fibrine  in  the  blood  is  augmented, 
as  in  other  inflammatory  disorders,  but  seldom  to  the  same  ex- 
tent as  in  pneumonia.^ 

These,  then,  are  the  general  symptoms  of  acute  pleurisy.  They 
may  Jill  be  present  in  a  marked  degree,  or  one  or  more  of  them 
may  be  absent.  In  the  former  case  it  is  difficult  to  mistake  the 
nature  of  the  complaint,  even  without  reference  to  the  physical 
signs;  in  the  latter  the  aid  of  the  physical  signs  is  essential  to  a 
correct  diagnosis.  Nay  more,  cases  are  sometimes  met  with  in 
which  the  pain  and  all  the  other  subjective  symptoms  are  want- 
ing, and  in  which  it  is  impossible  without  the  assistance  which 
physical  diagnosis  affords,  to  form  even  a  conjecture  as  to  the 
nature  of  the  patient's  malady.  Several  instances  of  this  sort, 
in  which  patients  have  been  admitted  with  a  chest  full  of  fluid, 
and  in  which  the  existence  of  pleurisy  had  been  entirely  over- 
looked, have  come  before  me  in  the  wards  of  St.  George's  Hos- 
pital. 

The  course  of  pleurisy  may  be  acute  or  chronic.  Ordinarily, 
when  pleuritic  inflammation  is  set  up  it  runs  on  rapidly  to  the 
production  of  copious  exudation  into  the  pleural  cavity.  But 
there  is  reason  to  believe  that  in  some  instances,  at  least,  its 
progress  may  be  at  once  arrested  if  vigorous  and  appropriate 
measures  are  adopted  early.  Thus,  a  few  hours  may  witness  the 
access  of  inflammation,  the  occurrence  of  plastic  exudation  on 
some  portion  of  the  pleura,  and  the  entire  subjugation  of  the 
disease,  with  adhesion  of  the  two  surfaces  of  the  membrane. 
Several  cases  which  have  presented  symptoms  indicative  of , this 
train  of  events  have  occurred  under  my  own  observation,  and 
some  have  been  put  on  record  by  other  practitioners.  But  these 
instances  cannot  be  regarded  as  types  of  an  ordinary  attack  of 
pleurisy.  More  generally,  a  considerable  amount  of  fluid  is 
eff'used,  the  lung  is  pressed  upon  and  the  physical  signs  and  gen- 
eral symptoms  already  described  as  accompanying  pleurisy  are 
met  with  in  a  more  or  less  fully  developed  form.  In  such  cases, 
if  appropriate  treatment  is  adopted,  the  morbid  action  is  gradu- 
ally controlled,  the  fluid  portions  of  the  exudation  are  absorbed, 
the  intercostal  spaces  cease  to  bulge,  the  two  surfaces  of  the 
pleura  which  the  fluid  had  separated  again  come  into  apposition, 
and  become  more  or  less  generally  adherent  by  means  of  the  in- 
terposed lymph,  the  lung  re-expands  as  the  pressure  of  the  fluid 

'  See  a  paper  by  Dr.  Parkcs  in  "  Med.  Times  and  Gazette,*'  for  January  Ist, 
1869. 
*  See  Simon's  *' Chemistry." 
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i»  removed,  and  for  all  practical  purposes^  the  chest  regains  its 
former  condition.  Neither  spirometry  nor  external  measure- 
merit  can  after  a  time  detect  any  enlargement  of  the  thorax,  or 
any  interference  with  the  action  of  the  Inn^  resulting  from  the 
pi<*uritic  seizure.  And^vliibt  thes^e  favorable  changes  nre  taking 
place  in  the  physical  condition  of  the  chest,  a  corresponding  im- 
provement is  observed  in  the  condition  of  the  patient.  The  fever* 
ish  symptoms  decrease  nnd  altimately  disappear;  the  congh  and 
*^ysfMHea  gni dually  subside;  the  patient  gets  to  lie  indifferently 
f^n  either  side,  he  gains  flesh,  and  his  general  healtii  arid  strength 
iniprove. 

l^nt  in  other  cases,  although  no  untownrd  complications  arise, 
recovery  is  not  so  rapid  or  so  complete*     The  feverish  symptoms 
grndually  subside,   absorption  of  the  fluid  takes  place,  but  the 
P^irts  Jo  not  recover  their  former  condition.     The  lung  remains 
*^»npres8ed  by  the  adventitious  membrane  with  which  it  has  been 
<?oated  during  the  progres.s  of  inflammation,  or  is  hound  down  by 
"^xn  adhesions.     In  either  case  it  is  incapahle  of  expanding  as 
^u<?  fluid  is  absorbed,  and  the  necessary  consequence  is,  that  the 
other  lung  becomes  hypertrophied  or  emphj^sematous,  and  pushes 
oyer  towards  the  affected  side  of  the  chest,  the  diaphragm  on  that 
^'de  h  drawn  up,  the  clavicle  is  depressed,  the  chest-walls  fttll  in^ 
the  ihorax  becomes  shrunken  and  distorted,  and  the  patient,  de- 
P«'ivedof  theuseof  onelung,  remains  permanently  short-breathed. 
^»*    U8  usually  happens,   the  false   membranes  which  form  the 
^b«tacle  to  the  expansion   of  the  lung  are  thick   and  firm,  the 
.^^  Tiever  can  recover  froui  the  eftect  of  the  attack,  and  the 
^istfirtion  of  the  chest  is  irrenjediahle.    If  the  membranes  are  not 
^  liu}^!  elding,  I  be  lung  may  gradually  expand  ngain,  under  the 
^'latiDi^  influence  of  inspiration,  and  when  it  comes  in  contact 
^Uli  the  walls  of  tlie  chest,  adhesion  of  the  two  surfaces  of  the 
H*^urn  may  takv  place.     Sometimes,  indeed,  as  proved  by  a  case 
J^^corded  by  Sir  Thomas  Watson,'  complete  recovery  of  the  parts 
^**y  tlms  gradually  occur:  but  more  commonly,  the  density  of 
tneatlvcntitious  membrane  is  sufficient  to  prevent  the  full  inflation 
^^  the  lung,  and  though  the  side  may  graduully  enlarge,  and 
^ne  Jistortion  disappear  to  a  consi<lerahle  extent,  yet  some  evi- 
^^nce  f»f  former  mischief  will  last  for  life.     This  has  been  the 
casein  every  instance  wliich  has  fallen   under  my  own  observa- 
tion* 

In  gome  instances,  again,  our  utmost  efi*orts  fail  to  arrest 
effrision  and  produce  absorption.  The  febrile  symptoms  become 
tnitigated,  but  day  by  day   the   side  enlarges,  the   intercostal 


*  Loo>  cit.. 
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spaces  gradually  become  obliterated,  or  even  bulge,  the  lung  on 
the  affected  side  is  rendered  impervious  to  air,  and  the  fluid, 
encroaching  upon  the  mediastinum,  interferes  with  the  action 
of  the  healthy  side.  In  these  chronic  cases  the  patient  becomes 
pale  and  cachectic  in  appearance ;  his  lips  are  livid,  his  face  ia 
puffy,  and  the  thoracic,  and  even  the  abdominal  walls  on  the 
affected  side  become  more  or  less  cedematous.  Yet,  with  all 
these  evidences  of  obstructed  circulation,  there  is  no  enlarge- 
ment of  the  superficial  veins  of  the  chest,  and  none  of  the  signs 
of  centripetal  pressure  observed  in  cases  of  aneurismal  or  other 
intrathoracic  tumors.  The  patient  lies  on  the  affected  side  or 
else  on  his  back,  with  the  head  somewhat  raised,  and  the  body 
inclined  towards  the  side  on  which  the  effufion  exists ;  his  breath 
is  short,  but  often  not  so  as  to  cause  distress  ;  the  voice  is  weak, 
and  there  is  frequent  cough,  which  is  dry  in  cases  of  idiopathic 
pleurisy,  but  accompanied  by  muco-purulent  expectoration  if 
there  be  any  coexisting  affection  of  the  lungs ;  the  skin  is  dry, 
and  usually  rather  hot,  the  pulse  is  frequent  and  often  weak, 
and  though  the  patient  seldom  experiences  pain  in  the  affected 
side,  he  is  unable  to  sleep,  suffers  from  hectic,  and  becomes 
gradually  thinner  arid  weaker.  Indeed,  his  principal,  if  not 
his  sole  complaint,  is  of  debility  and  shortness  of  breath. 

Now,  in  these  cases,  if  the  patient  be  not  relieved  by  having 
the  chest-walls  punctured,  and  does  not  sink  from  exhaustion 
consequent  on  the  oppression  of  the  breathing,  the  effused  matter 
after  a  time  escapes  by  perforating  the  membrane  which  confines 
it.  Sometimes  the  patient  comes  under  notice  before  the  process 
of  perforation  has  commenced  ;  and  we  are  thus  enabled  to  trace 
the  establishment  of  a  fistulous  opening  between  the  pleural  sac 
and  the  external  air.  At  others,  one  or  more  fistulous  com- 
munications have  been  effected  before  the  patient  comes  under 
observation.  Most  commonly  the  opening  takes  place  through 
the  costal  pleura  and  the  parietes  of  the  chest ;  sometimes  through 
the  pulmonary  pleura  and  the  lung;  more  rarely,  in  both  direc- 
tions at  the  same  time,  or  in  other  words,  through  the  chest- 
walls  and  the  lung;  and  still  more  rarely,  the  matter  perforates 
the  diaphragm,  and  escapes  into  the  cavity  of  the  peritoneum. 
When  the  latter  event  occurs,  peritonitis  is  set  up,  and  runs  on 
rapidly  to  a  fatal  issue;  when  the  fluid  forms  a  fistulous  opening 
through  the  pulmonary  pleura,  there  is  usually  some  antecedent 
bronchitis  and  pneumonia,  and  after  a  time,  a  sudden  paroxysm 
of  cough  and  dyspnoea  occurs,  and  results  in  the  expectoration 
of  a  large  quantity — a  pint  or  more — of  purulent  or  sero-puru- 
lent  matter,  which  threatens  suffocation  whilst  it  is  being  ejected, 
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aod  leaves  the  patient  very  much  exhausted.  The  cotigh  and 
expectoration  continue  to  a  diniinished  extent  fur  mnny  days 
or  even  months  j  but  if  the  esise  progresses  favonihly,  they 
uUimately  cease,  the  difficuUy  of  breathing  pusses  off,  the  pa- 
tient regains  his  Btrength,  and  wlirti  lie  recovers,  has  usually 
Wsa  distortion  of  his  chest  than  when  the  luatter  lias  produced 
complete  and  permanent  compression  of  the  lung,  and  has  found 
Its  way  out  through  the  parietes  of  the  cliest.  Of  cour.'^e,  as 
Boon  ns  perforation  occurs,  air  is  uduiitted  into  the  [denial  sac, 
^t»d  the  ciide,  which  continues  enlarged  and  ronn<lcd,  presents  a 
variety  of  pathognomonic  signs,  which  will  be  discussed  under 
|he  heud  of  Pneumothorax.  Suffice  it  at  present  to  say,  that 
*f  the  case  terminates  favorably',  the  air  is  gradually  absorbed, 
^he  two  surfaces  of  the  plenrn  come  again  into  opposition,  «nd 
the  progress  of  the  case  towards  recovery  is  marked  by  symp- 
toms similar  to  those  observed  when  no  conimnnication  has  taken 
place  between  the  cavity  of  the  pleura  and  the  external  air. 

When  the  matter  perforates  tlie  costal  pleuri,  and  forces  a 

passage  through  the  pj^rietes  of  the  chest,  one  or   more  soft 

^^eUsiic  tumors,  in  wiueh  fluctuation  is  perceptible  to  the  touch, 

^ill  be  visible  on  the  chest-wnlls  fur  some  days  before  the  skin 

give^  way  and  an  opening  is  established.     Sometimes,  however, 

patii'iits  may  not  coine  under  observation  until  one  or  more  open- 

''*g8  have  been  formed  between  the  pleura  and  tlie  external  air. 

-*[    either  case,  the  student  or  unwary  practitioner  might  be 

*^'»led  as  to  the  real  nature  of  the  mischief;   for  neither  the 

^triors  nor  the  openings  in  which  they  result  are  necessarily 

^^^Uated  in  the  most  depending  parts  of  the  chest,  but  appear  to 

^**tn  in  almost  any  part  of  the  thoracic  walls.     Moreover,  they 

^*^y  not   communicate  with   the  pleural  sac  directly,  but  by 

»***Oans  of  long  tortuous  sinuses.  The  discharge  may  be  large 
^  **  small  in  amount,  according  to  the  size  of  the  opening,  the 
^^edom  of  its  communicafion  with  tlie  pleunil  sjie,  the  quantity 
.  *  effusion  present,  and  the  rapidity  with  which  pus  continues 
^  *^  be  secreted ;  but  it  is  often  abundant,  and,  by  the  drain  which 
_  *t:  creates,  gives  rise  to  emaciation  and  exhaustion.  Indeed,  not 
■  ^^i!4frequently  the  patient  sinks  in  consequence  of  exhijustion  «o 
■j^**oihiced ;  but  if  he  is  able  to  bear  the  drain,  the  discharge 
^^^5**«<lually  decreases,  and,  after  a  longer  or  shorter  period^ — a 
■^1^'  weeks  or,  posssibly,  some  years — it  ceases  altogether,  the 
^*pening  in  the  parietes  closes,  the  cough  subsides,  the  difficulty 
^^  breathing  passes  off,  the  health  and  strength  improve,  and, 
^Tk  its  ultimate  progress,  the  case  resembles  those  in  which  no 
^^^ummnication  has  occurred  between  the  pleura  and  the  external 
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air.  The  only  difference  is  that,  as  the  compression  of  the  lung 
has  been  usually  more  complete,  and  the  solid  exudation-matter 
larger  in  amount,  the  collapse  of  the  chest- walls  and  the  conse- 
quent distortion  is  generally  greater  than  when  no  fistulous 
communication  has  existed.  In  this  instance,  as  in  the  last,  air 
finds  its  way  into  the  chest  as  soon  as  the  opening  is  established. 
The  consideration  of  the  physical  signs  of  this  complication 
must  be  postponed  until  the  subject  of  pneumothorax  is  dis- 
cussed. 

In  what  proportion  of  cases  acute  pleurisy  passes  on  into  a 
chronic  stage  has  not  yet  been  determined ;  and  I  believe  that 
if  the  proportion  were  established,  it  would  prove  a  very  uncer- 
tain or  fallacious  guide  in  respect  to  the  prognosis  of  any  par- 
ticular case.  Age,  sex,  habits  of  life,  constitutional  peculiarities, 
the  plan  of  treatment  adopted,  and  the  period  of  the  attack  at 
which  it  was  commenced,  are  all  circumstances  which  exercise  a 
remarkable  influence  over  the  course  of  this  disease,  and  render 
deductions  from  any  number  of  cases  taken  indiscriminately  in- 
applicable to  individual  instances.  Experience,  however,  justi- 
fies the  statement,  that  chronic  pleurisy  bears  a  small  numeri- 
cal proportion  to  the  attacks  of  the  acute  disease ;  that  it  is 
seen  m()^^t  commonly  in  males,  and  amongst  the  very  young  and 
the  aged,  in  persons  of  a  feeble  or  unhealthy  constitution  and 
intemperate  habits,  and  in  those  cases  in  which  appropriate 
treatment  is  not  adopted,  or  is  deferred  until  a  late  period  of 
the  attack. 

The  remarks  just  made  in  respect  to  chronic  pleurisy  hold 
good  almost  equally  in  respect  to  empyema. 

Krau.se*  refers  to  137  cases,  which  he  collected  from  various 
authors ;  and  amongst  these,  96  occurred  in  males,  23  in  chil- 
dren, and  18  only  in  women.  Dr.  Walshe^  records  three  cases 
only  in  females,  and  19  in  males ;  and  in  like  manner,  Iley- 
felder,^  who  observed  20  cases  of  this  disease,  met  with  only  one 
example  of  it  in  a  female.  My  own  experience  of  empyema, 
excluding  instances  connected  with  tubercular  phthisis,  extends 
to  43  cases,  of  which  29  occurred  in  men,  3  in  children  under 
fifteen  years  of  age,  and  11  in  women.  The  proportion  in 
women  is  larger  than  that  reported  by  other  observers,  but  not 
larger,  I  believe,  than  would  be  found  to  exist  in  the  records  of 
any  large  hospital.  Even  acute  pleurisy  is  more  common  in 
males  than  in  females,  but  not  to  the  extent  indicated  by  em- 

'  Krause,  **Dos  Empyoma,"  p.  106. 

-  Walshe,  l<>c.  cit.,  p.  371. 

'  ll(iyfelder,  "  Archives  de  Mddecinc,"  StJnie  serie,  torn,  v,  p.  59. 
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Vy^^**;  ^Tid  I  believe  that  the  extriiordiTiaTy  tendency  ivhich 
tiie  iligense  exhibits,  when  oceurriiig  in  nien^  to  degenerate  into 
empyema,  is  attributable  principally  to  their  intemperate  hnbits 
of  life,  and  to  their  neglecting  to  sc^k  relief  in  the  earlj  stages 
pf  ik'  coin phii tit. 

The  causes  of  plenrisy  ntvdoiibtedly  exorcise  an  important  in- 
fluence over  its  course,  and  a  duo  appreciation  of  their  rt'lative 
bearings  is  essential  to  a  correct  prognosis  and  treatment*     Ex- 
posure to  cold,  the  irritation  excited  by  tubercular  and  other 
J^^posits  in  the  tissues,  the  extension  of  intiammation  from  the 
lung  or  the  pericardia m^  and  mechanical  violence,  snch  as  blows 
on  the  chest  or  fracture  of  a  rib,  are  the  principal  causes  which 
'^fe  commonly  supposed   to  excite  an   an  com  plicated   attack  of 
pleurisy;  while  penetrating  wonnds  of  the  chest,  the  laceration 
<^f  the  pulmonary  pleura  which  is  caused  by  the  splintered  ends 
^*  a  fractured  rib,  and  perforation  of  the  pulmonary  p!eura  re- 
^itiag  from  inHammatory  ulceration  of  the  pleural   membrane, 
^^  Troin  the  extension  of  a  tubei'culous  excavation,  are  the  most 
'requent  of  those  which  not  only  excite  pleurisy,  but  lead  to  the 
***>Qissron  of  air  into  the  pleural  cavity,  and  give  rise  to  pneu- 
'Qoihorux/     Of  the  agency  of  the  first-named  cause,  viz.,  expo- 
^^e  to  cold,  which  is   generally  said  to  be  the  most  common 
^tir^;^  of  pleurisy,  I  feel  bound  to  express  my  entire  disbelief. 
^'>thing,  I  think,  admits  of  clearer  proof,  than  tluit  cobl,  how- 
^^'^r  intense,  and  however  applied  will    not  produce  pleurisy  in 
*  healthy  person;  and  that  when  exposure  to  cold  is  followed  by 
^'^fljimmation  of  the  pleura,  tlie  disease  is  due  to  some  morbid 
^^^Hilition  of  the  blood,  and  not  merely  to  cold.     Possibly  the  pa- 
^^Ui  might  have  escaped   an   attack   if  the  exposure  had   not 
^**^en  place,  for  his  general  health  might  have  improved,  and 
^■^^  blood  mi  or  ht  have  re  (gained  its  natural  condition,  without  the 
'^^p^rvention  of  pleuritic  iidlammation.     But  strictly  speaking, 
L  Co|J  jg  ji  tuere  accessory  cause  of  the  disoasc^ — a  predisposing  or 
■  JX citing  cause,  but  not  the  proximato  or  essential  cause,    Over- 
H^^igue,  anxiety  of  mind,  umlue  excitement,  or  any  of  the  thou- 
HS^d  cnujses  which   tend  to  lower  the  vital  energy  and  disturb 
|ue  vnriofis  functions  of  the  body,   might,  equally  with  cold, 
1114 reserved  to  overcome  the  patient's  power  of  resistance,  and 
*um  to  excite  an  immediate  attack.     But  popular  feeling  and 
^RQal  observation  combine  to  assign  to  cold  the  discredit  of  the 
*^Uttre.     Shivering  precedes  or  accooi panics  the  disease,  and  it 

^  ^ttppqruiiTe disease  in  the  abdnniiTifil  viscera  has  boi'n  knawn  to  prod  11  eo 
P^f«>nituiti  ftf  the  dinphniq:mt  and  tn  excite  pleuri8V\  iirid  hyclntid!*  hnve 
pi^Bti  risp  to  the  ^iunie  rPfiuU ;  \ml  such  cuies  are  eitremelj  rare,  aad  oiilj 
«w»crv(^  notice  an  niedicul  curioaities. 
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is  not  surprising  that  the  public  should  regard  it  as  the  result 
of  exposure  to  cold.  But  the  physician  should  be  a>vare  that 
something  more  is  needed  than  mere  exposure  to  cold,  or  to  at- 
mospheric vicissitudes,  in  order  to  induce  inflammation  of  a 
membrane  which  is  protected  on  all  sides  from  the  influence  of 
cold.*  The  blood  must  be  out  of  order,  and  probably  contains 
some  noxious,  irritating  matter,  which  acts  directly  on  the  pleu- 
ral membrane,  and  excites  inflammation,  or  else  interferes  with 
the  nerve-supply  of  the  part,  and  so  disturbs  the  circulation  and 
nutrition  of  the  tissues.  Experience  has  long  since  proved  that 
a  tuberculous,  scrofulous,  or  cancerous  diathesis,  and  the  cachec- 
tic condition  of  the  blood  w^hich  results  from  Bright's  disease 
of  the  kidneys,  intemperate  habits,  syphilis,  pyaemia,  gout,  and 
rheumatism,  are  amongst  the  more  active  provocatives  of  pleu- 
risy, and  equally  so  of  other  serous  inflammation,*  and  we 
should  at  once  suspect  and  search  for  one  of  these  causes  of 
poisoned  blood  or  deranged  nerve-supply  when  called  to  a  case 
of  pleurisy  in  which  "cold  "  is  the  only  apparent  cause  of  the 
attack. 

With  regard  to  the  other  causes  of  the  disease,  it  need  only 
be  observed,  that  those  which  are  productive  of  uncomplicated 
pleurisy  are  less  formidable  in  their  consequences  than  those 
which  lead  to  the  admission  of  air  into  the  pleural  cavity. 
Pleurisy,  when  traceable  to  any  of  the  first-named  causes,  ex- 
cepting "cold,"  is  usually  limited  in  extent,  easily  controlled, 
and  productive  of  adhesions,  more  or  less  partial,  between  the 
two  layers  of  the  pleura — an  event  which  does  not  materially 
interfere  with  the  function  of  respiration,  and  which  in  the  case 
of  tubercular  deposits,  protects  the  patient  against  perforation 
of  the  pulmonary  pleura,  and  the  admission  of  air  into  the 
pleural  cavity,  with  all  the  untoward  symptoms  consequent 
thereupon  ;  whereas,  in  cases  in  which  air  finds  its  way  into  the 
pleural  sac,  and  goes  on  accumulating  there,  not  only  is  the 
lung  very  forcibly  compressed,  but  the  entire  surface  of  the 
pleura  is  sure  to  be  inflamed,  and  the  products  of  inflammation 
assume  a  puriform  character.  As  a  consequence  of  these  events, 
the  immediate  danger  incurred  is  far  greater,  and  the  risk  of 
permanent  injury  more  probable,  than  in  the  former  cases.  Even 
under  the  most  favorable  circumstances,  the  lung  usually  fails 
to  re-expand  to  its  former  size ;  and  as  the  air  and  fluid  are 

*  For  a  detailed  examination  of  the  popular  fallacy  respecting  cold,  see 
the  Introduction  to  the  third  edition  of  my  work  on  •'  Kheumatism,  Rheu- 
matic (jout,  and  Sciatica,"  where  the  subject  is  fully  discussed. 

*  See  a  paper,  by  J)r.  Habershon,  on  the  "Etiology  of  Peritonitis,"  Id 
vol.  xliii  of  the  "Med.-Chir.  Trans." 
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griLcliially  got  rid  of,  the  clieat-walls  full  in,  distortjon  of  the 
rtiorax,  if  not  of  tbe  spine,  ensues,  and  tLe  patient  remaina 
short-breathe*!  for  life* 

liliopathic  pleurisy,  occurring  in  a  person  T^hose  lungs  are 
not  chronically  diseased^  seldom  terminates  fatally  in  its  acute 
stage;  so  seldom  that  Dr.  Wali^he  asserts  that  he  lias  never  lost 
Inpatient  himself,  and  has  never  **  known  of  an  occurrence  of 
ibe  kind  in  the  practice  of  others/*  I  wish  I  cuuld  indc^rse 
tVls  favorable  report ;  hut  it  happens  that  I  have  seen  Beveral 
iuMancei*  of  a  fatal  termination.  Had  the  assertion  heen  liuiited 
tocas^esin  which  appropriate  remedies  are  had  recourse  to  early 
"'I  the  attack,  it  would,  I  believe,  have  been  strictly  correct  j 
nt  patients  often  neglect  themselves  at  the  outset  of  the  dis- 
^ns^,  and  do  not  send  for  a  medical  man  until  the  ilisease  has 
^^n  committing  its  ravnges  for  a  week  or  ten  days ;  and  in  this 
case  death  is  not  an  unusual  event.  Day  by  day  they  get 
*<^LT  and  more  exhauster!,  hectic  sets  in,  the  tongue  becomes 
^^7*  the  skin  is  covered  with  a  clammy  perspiration,  ami  thus 
they  gradually  sink.  During  the  year  1800  two  such  cases 
'^t^ciirrtMl  at  St.  George's  Hospital. 

But   death   IS   not    the    ordinary    result   of   acute    pleurisy ; 
indeed,  recovery  may   be  almost  regarded  as   the   rule.     The 
^tirsc  of  the  disease,  however,  differs  remarkably  in  different 
^^s.     Sometimes  the   patient  is  seized  with    acute,  catching 
P*>n  in   the  side,   and   all    the   ordinary  general   symptoms  of 
pieijriHy,   and  loud  but   circumscribed   friction  sound  is  heard 
'^^er  the  seat  of  pain.     Under   the   cHect  of   treatment    these 
^J^itipioms  rapidly  subside;  no  si^n  of  other  than  circumscribed 
P'^tic  exudation  can  be  obtained,  and  in  a  few  days  the  patient 
I^   quite  well  again^  the  two  surfaces  of  the  pleura  having  bc- 
l^iJie  adherent  at  the  spot  where  the  lympli  was  poured  out. 
f^iese  attacks  are  designated  attacks  of  '*  dry  pleurisy;"  they 
^^^^  often  met  with  in  ciises  of  consumption,  and  give  rise  to  the 
I  l**^rtijil  and  often  very  limited  adhesions  which  are  found  in  the 
pleural  cavity  after  death.     But  rao're  frequently   the  disease 
goes  on  to  effusion,  and  then,  if  recovery  takes  place,  it  occurs 
'^  one  of  two  ways  :  either  the  fluid  is  fjra dually  absorbed,  or, 
*0*iorf)tion  failing  to  occur,  the  effusion  becomes  chronic.     In 
^t  foruicr   case  recovery  generally   takes   place,   tliough    the 
^kest-wa!l8  on  the  affected  side  often  become  retracted ;  in  the 
litter  the  effusion  gradually  becomes  purulent  and  a  consider  a- 
Me  proportion  of  the  cases  prove  fatal.     When  recovery  takes 
place,  the  chest-walls  are  almost  invariably  retracted,  the  pre- 
cipe degree  of  retraction  being  proportioned,  as  in  the  fornier 
case,  to  the  extent  to  which  the  lung  has  been  compressed  by 
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adventitious  membrane,  or  bound  down  by  adhesions,  which 
prevent  it  from  re-expanding  and  filling  up  the  void  created  by 
the  escape  of  the  fluid.  When,  as  sometimes  happens,  pneu- 
mothorax is  added  to  the  evils  incident  to  pleurisy,  the  propor- 
tion of  fatal  cases  is  even  larger  than  in  ordinary  chronic 
pleurisy.  Air  in  the  pleura,  if  not  admitted  through  a  fistulous 
opening  in  the  chest-walls  caused  by  the  escape  of  fluid  from 
the  pleural  sac,  has  usually  found  ingress  through  a  wound  in 
the  pulmonary  pleura,  resulting  from  organic  disease  of  the 
lung,  which  is  a  fearful  though  not  necessarily  a  fatal  complica- 
tion. The  precise  proportion  of  cases  in  which  death  speedily 
follows  the  admission  of  air  in  this  way,  it  is  difficult,  if  not  im- 
possible, to  ascertain ;  that  the  proportion  is  large  is  a  matter 
of  notoriety,  but  it  is  susceptible  of  proof  that  temporary 
recovery  often  takes  place.  I  have  met  with  several  well- 
marked  examples  of  it,  and  one,  in  which  the  recovery  was 
most  remarkable,  occurred  under  my  care  in  St.  George's 
Hospital  no  later  than  January  12,  1859.*  Sometimes,  in- 
deed, perforation  of  the  pleura  and  the  admission  of  air  is 
attended  with  little  more  than  temporary  inconvenience,  a 
slight  catching  pain  in  the  affected  side  and  acceleration  of  the 
pulse  being  the  only  symptoms  calculated  to  arrest  attention. 
A  girl,  Mary  Ann  R — ,  aet.  16,  admitted  under  my  care  in  the 
Crayle  Ward  of  St.  George's  Hospital  on  April  22,  1865,  was 
an  excellent  illustration  of  this  remarkable  fact,  for  she  had 
very  little  pain  when  the  perforation  occurred,  and  she  left  the 
hospital  apparently  in  perfect  health  within  three  weeks  of  the 
time  at  which  tympanitic  resonance  of  the  chest-walls,  a  splash- 
ing sound  on  succussion,  and  metallic  tinkling  had  made  it 
manifest  that  a  communication  existed  between  the  bronchi  and 
the  cavity  of  the  pleura. 

In  practice  it  is  often  important  to  discriminate  between 
pleuritic  eff'usion  and  pneumonic  consolidation ;  therefore,  be- 
fore passiifg  on  to  the  treatment  of  pleurisy,  I  will  endeavor  to 
place  in  juxtaposition  the  principal  points  of  distinction  be- 
tween these  two  disorders. 

Pleuritic  Effusion,  Pneumonic  Consolidation, 

HiMory    atul  general  nj/mptoms. —         IFisioiy   and    general    symptoms, — 

Shivorin^  is  seldom  severe,  and  often  Shivering,  usually  severe,  is  almost  a 

absent.   The  attack  commences  with  a  constant  precursor  of  the  attack.     The 

sharp  catching  pain  in  the  side.     The  pain  is  not  so  acute  as  in  pleurisy,  nor 

cough  is  dry  and  rarely  frequent ;  does  it  catch  the  breath  in  a  correa- 

sometimcs  there  is  little  or  no  cough,  ponding  degree.     The  skin  is  hot  and 

There  is  seldom  much  burning  heat  burning.    The  cough,  which  is  severe 


*  See  "Hospital  Case-Book,"  xxxviii,  p.  178. 
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Pleuritic  Effusion, 

of  skin.  The  pulse  is  hard,  and  the 
ratio  naturally  subsisting  between  the 
pulse  and  the  respiration  scarcely 
ever  falls  below  three  to  one.  The 
patient  lies  on  or  inclined  towards 
the  affected  side. 


Inspection  and  Mensriraiion. — The 
chest  is  almost  motionless  over  the 
seat  of  effusion  and  is  enlarged,  round- 
ed, and  smooth;  the  ribs  are  widely 
separated,  the  intercostal  spaces  are 
more  or  less  obliterated,  and  occasion- 
ally the  inte^umenti*  are  (Edematous. 
Sometim«^s  there  is  protrusion  of  the 
hypochondrium,  and  if  the  heart  be 
difiplaced,  as  it  often  is,  it  may  be  seen 
pulsating  out  of  its  normal  position. 

Palpation. — Vocal  vibration  is  im- 
perceptible on  the  walls  of  the  chest, 
except  at  the  root  of  the  lung.  Fric- 
tion-fremitus  is  sometimes  though 
rarely  perceptible. 

Percussion. — Dulness  is  always  in- 
tense, often  extending  beyond  the 
middle  of  the  sternum ;  sometimes 
but  not  invariably,  it  may  be  altered 
in  p>08ition  by  changing  the  posture 
of  the  patient.  Under  the  clavicle 
percussion  often  yields  a  clear  but 
shallow  resonance  ;  it  shows  displace- 
ment of  the  viscera  by  eliciting  their 
characteristic  percussion-sou  nds. 

AuwuJtation  informs  us  that  the 
respiratory  sound  and  the  vocal  reso- 
nance are  sometimes  extremely  weak 
and  distant,  more  generally  altogether 
absent,  except  at  the  root  of  the  lung, 
where  diffused  hollow  breathing  and 
obscure  bronchophonic  or  aegophonic 
resonance  of  voice  may  be  heard. 
There  is  entire  absence  of  fine  crepi- 
tation. These  signs,  however,  may 
be  modified  by  adhesion  of  the  lung 
to  the  walls  of  the  chest. 


Pneumonic  Consolidation, 

and  frequent,  is  accompanied  by  co- 
pious, and  often  rusty-colored  expec- 
toration. The  pulse  may  be  full,  but 
is  frequently  soft ;  rarely  hard  as  in 
pleurisy  ;  and  the  ratio  subsisting  be- 
tween the  pulse  and  the  respiration 
often  falls  two  to  one.  The  patient 
lies  indifferently  on  either  side. 

Inspection  and  Alensiiratiofi. — There 
is  somewhat  diminished  mobility  of 
the  affected  side;  but  its  dimensions 
and  appearance,  the  state  of  the  inter- 
costal spaces,  and  the  position  of  the 
heart,  remain  unalterea. 


Palpation. — Vocal  fremitus  is  in- 
creased, except  when  the  feebleness 
or  high  pitch  of  the  voice  renders  the 
vibration  slight,  and  therefore  imper- 
ceptible on  either  side. 

Percussion. — Dulness  is  rarely  so 
intense  as  in  pleurisy  ;  it  never  extends 
beyond  the  natural  limits  of  the  lung, 
and  is  not  altered  in  position  by  change 
in  the  patient'^  posture. 


Auscultation  reveals  loud,  hollow, 
tubular  breathing,  and  intense  bron- 
chophonic resonance  of  the  voice  over 
that  portion  of  the  chest  which  corres- 
ponds to  the  consolidated  lung,  and 
fine  crepitation  over  the  adjacent  por- 
tions, if  inflammation  is  still  extend- 
ing. 


In  some  instances  dulness  on  percussion  occasioned  by  an  en- 
larged liver  or  spleen  has  been  mistaken  for  the  dulness  of  pleu- 
ritic effusion,  but  ordinary  attention  to  the  general  symptoms 
and  physical  signs,  and  to  the  facts  referred  to  in  the  first  por- 
tion of  this  work,  relative  to  the  effect  of  full  inspiration  in 
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increasing  the  area  of  vocal  fremitus  and  of  clear  resonance  on 
percussion,  will  enable  the  careful  practitioner  to  distinguish  the 
dulness  thus  caused  from  that  which  is  produced  by  pleuritic 
effusion,  and  which,  as  already  stated,  is  not  affected  by  respi- 
ration. Dulness  referable  to  simple  hydroihorax,  intrathoracic 
tumors,  and  tuberculous  or  other  infiltration  of  the  lung,  will 
be  discussed  in  connection  with  those  several  diseases. 

With  ordinary  care  it  is  impossible  to  confound  the  pain  in 
the  side  and  the  short,  interrupted  breathing  which  result  from 
pleurisy  with  the  symptoms  occasioned  by  pleurodynia,  inter- 
costal neuralgia,  and  other  affections  of  the  thoracic  parietes. 
Nevertheless,  such  a  mistake  has  been  often  made  by  practition- 
ers who,  in  full  reliance  on  general  symptoms,  have  neglected  to 
appeal  to  physical  signs ;  and  it  may  be  advisable,  therefore,  to 
point  out  the  characteristic  marks  of  the  several  disorders. 

The  pain  of  pleurodynia,  or  rheumatism  in  the  walls  of  the 
chest,  though  often  un distinguishable  in  other  respects  from  the 
pain  of  pleurisy,  may  be  recognized  by  the  fact  that  it  is  affected 
to  a  far  greater  degree  than  the  pain  of  pleurisy  by  pressure  on 
the  ribs  and  by  movement  of  the  trunk  and  arm.  If  this  be  not 
sufficient  to  establish  its  true  character,  the  absence  of  fever  and 
of  the  physical  signs  of  pleurisy  will  usually  serve  to  clear  up 
the  mystery.  The  only  cases  in  which  any  doubt  can  be  enter- 
tained are  those  in  which  the  patient  is  seen  soon  after  the  ac- 
cession of  pain,  and  in  which  the  pain  coexists  with  bronchitis, 
accompanied  by  febrile  action.  Even  here  the  delay  of  a  few 
hours  will  serve  to  set  the  question  at  rest,  inasmuch  as  it  will 
admit  of  pleuritic  exudation,  and  the  consequent  production  of 
percussion  dulness,  pleuritic  friction-sound,  and  aegophonic  res- 
onance of  the  voice. 

The  pain  of  intercostal  neuralgia  may  be  recognized  by  its 
paroxysmal  character,  and  by  its  following  the  course  of  the 
affected  nerve.  Like  pleurodynia,  it  simulates  pleurisy,  in  so 
far  that  it  gives  rise  to  diminished  freedom  in  the  respiratory 
movements  on  the  affected  side,  and  to  weak  respiration,  witn 
jerking  irregularity  in  its  rhythm ;  but,  like  pleurodynia,  it  is 
distinguishable  from  pleurisy  by  the  absence  of  percussion  dul- 
ness, friction-sound,  segophony,  and  other  characteristic  physi- 
cal signs  of  that  disease. 

Having,  then,  determined  that  the  patient  is  indeed  suffering 
from  pleurisy,  what  measures  does  it  behoove  us  to  adopt  for  his 
relief? 

If  we  see  him  in  the  stage  of  hypersemia  or  congestion — in 
other  words,  in  the  first  stage  of  the  disease — the  question  of 
practising  venesection  may  be  fairly  entertained,  provided  only 
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that  be  be  of  souod  constitution  and  thai  his  strength  be  good, 
8n4  his  fiymptoms  of  a  sthenic  character.  In  most  ca^es  blood- 
letting is  unnecessary,  but  in  8ome,  in  which  t!ie  >stitch  in  the 
fflde  is  severe  and  tlie  pulse  hard,  it  unque^tionsibly  proves  ser- 
viceable if  it  be  not  carried  beyond  the  amount  required  by  the 
eiigeDcies  of  the  case*     The  points  to  be  ohtainerl  are,  relief  of 

Kn,  and  moderation  in  the  force  and  frequency  of  the  pulse, 
e  dangers  to  be   avoiiled    are,  constitutioual   depressiun, — 
which  80  often  leads  to  the  production  of  suppurative  instead  of 
tdhe?ive  inflammation,^ — and  tiniemia,  ivith  its  consequent  pro- 
tracte^l  convalescence.     The  best  method  of  making  sure  of  the 
former  without  running  undue  risk  of  the  latter  is,  to  bleed  ihe 
patient  in  an  upriglit  posture,  and  allow  blood  to  flow  in  a  full 
fttream  until  he  can  take  a  deep  breath  freely,  or  else  feels  faint 
and  exhausted.     In  an  adult  of  ordinary  vigor,,  the  subject  of 
*cute  pleurisy,  the  loss  of  from  ten   to  twenty  ounces  of  blood 
will  usually  suffice  to  produce  one  or  other  of  these  results,  and 
*  repetition  of  the  bleeding  will  not  be  needed.     If  the  pain  con- 
tmue,  or  the  urgency  of  the  symplouis  be  sucli  that  a  further 
m$  (it  blood  is  considered  desirahh*,  local  depletion  is  usually 
preferable  to  venesection.     Leeches   should  be  applied  to   the 
P«>inful  side ;  and  when  they  have  done  their  duty,  the  leech- 
"iten  should  be  covered  with  a  hread-and-water  poultice,  which 
effects  the  double  object  of  fomenting  the  seat  of  pain  and  pro- 
moting the  bleeding.     Some  persons  recommend   the  employ- 
'Jient  of  cupping  in  preference  to  leeches ;  but,  on  practical  as 
*©!l  as  on  theoretical  grounds,  I  would  strongly  urge  the  appli- 
cation of  leeches.     The  inOamed  membrane  lies  so  superficially, 
that  leeches  are  quite  eflicient  in  their  action,  and  do  their  work 
*>thout  giving  pain  or  uneasiness  to  the  patient ;  whereas  cup- 
Pirig  over  the  painful  part  is  often  a  severe  infliction,  and  not 
^T\]y  nggravates  existing  pain,  but  in  some  instances,  I  believe, 
Aggravates  the  mischief  it  is  intended  to  remove.     Certain  it  is 
rtiai  on  several  occasions  I  have  seen  pain  in  the  side  increase 
^fter  the  use  of  the  cupping-glasses — -an  event  which  has  never 
*K2eurred  after  the  application  of  leeches;  and  my  firm  convic- 
tion is,  that  leeches  are  as  much  preferable   to   cupping  in   the 
treatment  of  a  superficial  disease  like  pleurisy,  as  cupping  is  to 
l^echeji  in  the  treatment  of  deepseated  mischtef  like  pneumonia. 
I**  it  be  deemed  necessary  to  employ  bloodletting  and  the  attack 
^f  pleurisy  be  not  very  severe,  leeches  may  be  employed  at  the 
^^^  outset,  to  the  exclusion  of  general  venesection. 

^  Following  on,  and  in  aid  of  bloodletting,  it  is  generally  expe- 
dient to  administer  a  brisk  purgative ;  but  when  once  the  bowels 
Mve  been  freely  relieved,  nothing  proves  so  serviceable  as  mer- 
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cury  in  small  doses  combined  with  opium.  Tartar  emetic,  which 
is  invaluable  when  the  substance  of  the  lung  is  inflamed,  has 
little  or  no  control  over  the  course  of  pleurisy ;  whereas  mer- 
cury combined  with  opium  exercises  a  markedly  beneficial  influ- 
ence. It  appears  not  only  to  check  the  eff'usion  of  inflammatory 
products,  but  to  promote  their  absorption.  The  system,  how- 
ever, must  be  brought  under  its  influence  before  these  eflfects  are 
fully  developed,  and  therefore  its  administration  should  be  com- 
menced from  the  first,  with  a  view  to  obtain  its  constitutional 
action  as  speedily  as  possible.  The  common  practice  is  to  give 
two  or  three  grains  of  calomel  every  three  hours,  in  combina- 
tion with  a  sixth  or  a  quarter  of  a  grain  of  opium,  and  to  con- 
tinue its  exhibition  until  the  mouth  is  affected.  But  I  believe 
that  more  immediate  and  more  satisfactory  results  may  be  ar- 
rived at  by  applying  mercury  externally,  and  making  larger  use 
of  opium  internally.  My  usual  practice  is  to  give  half-grain  or 
grain  doses  of  opium  every  three  or  four  hours,  in  combination 
with  a  grain  of  calomel  and  half  a  grain  of  digitalis,  and  to 
have  the  whole  side  covered  with  a  piece  of  linen  spread  with 
mercurial  ointment.  Over  this  is  placed  a  poultice  covered  with 
oiled  silk.  In  this  way  the  action  of  the  mercury  is  induced 
more  rapidly,  and  apparently  with  greater  relief  to  the  symp- 
toms, and  less  subsequent  distress  to  the  patient,  than  when  the 
drug  is  taken  wholly  or  principally  by  the  mouth.  Of  course 
the  patient  must  be  carefully  watched,  and  as  soon  as  the  slight- 
est symptom  of  ptyalism  is  induced,  the  ointment  must  be  omit- 
ted, and  the  internal  administration  of  calomel  suspended,  or 
the  quantity  of  the  drug  or  the  frequency  of  its  repetition 
diminished ;  the  object  being  to  obtain  its  constitutional  effect 
without  aggravating  the  patient's  sufferings  by  salivation. 

But  though  the  mercury  be  omitted,  the  use  of  opium  and 
digitalis  should  be  continued,  and  with  them  may  be  combined 
two  grains  of  squills,  which  acts  beneficially  as  a  diuretic.  If 
fever  runs  high,  and  the  urine  is  loaded,  an  ammoniated  saline 
draught,  with  the  addition  of  a  few  grains  of  the  carbonate  and 
acetate  of  potash,  is  not  only  grateful  to  the  patient,  but  as- 
sists in  maintaining  the  action  of  the  skin  and  kidneys ;  and  if 
the  tension  of  the  system  is  great  and  the  skin  proves  inactive, 
a  small  dose  of  tartar  emetic  may  be  advantageously  added, 
either  to  the  pills  or  the  mixture.  If  pneumonia  coexists  with 
pleurisy,  the  administration  of  tartar  emetic  will  be  urgently 
required.  Meanwhile  turpentine  stupes  should  be  applied  to 
the  chest ;  and  when  they  can  be  borne  no  longer,  the  whole  of 
the  affected  side  should  be  kept  incased  in  a  jacket-poultice  cov- 
ered with  oiled  silk,  or  in  a  piece  of  spongio-piline  wetted  with 
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hot  water  and  sprinkled  with  Ifnidanum.  Such  appliaDces,  I 
»m  satisfied,  do  something  more  til  an  assunge  ptiin  and  afford 
comfort  to  the  patient;  they  contribute  largely  to  relieve  local 
congestion  and  maintain  the  circuhition  in  the  tisByes,  and  80 
much  relief  is  often  observed  to  follow  their  U8e  that  it  is  diffi- 
cult to  conceive  that  they  can  do  otherwise  than  operate  in 
arresting  or  modifying  the  course  of  the  disease. 

Some  persons  recommend  the  application  of  blisters  to  the 
seat  (if  pain,  and  nrge  their  employment  not  only  as  the  moat 
cffectutti  method  of  producing  counter- irritation,  but  as  afford- 
ing mi  absorbent  surface  to  wliich  mercurial  ointment  can   be 
idvantageously  applied.     Experience,  however,  induces  iiie  to 
agreewith  Sir  Thomas  Watson  and  others  in  recommending  that 
vesication  be  not  employed  during  the  active  stage  of  the  dis- 
eits%  or  that,  if  employed,  the  blii^ter  be  not   placed  over  the 
Hat  of  pain.     The  close  proximity  of  a  blister  to  any  p:irt  where 
pain  \h  most  acute,  and  where  intense  inflammation  in  going  on, 
te  calculated  to  increase  the  local  irritation;  and  in  several  in- 
stances which  have  come  under  my  notice  the  sudtlen  disappear- 
*tice  of  pleuritic  friction  coincidentally  with  the  occurrence  of 
P<?reugsion  dulness,  has  told,  in  terms  not  easily  to  be  mistaken, 
^**e  mischief  which  a  idister  so  applied   has  occasioned.     The 
ttir»e  objection  cannot  be  urged  against  blisters  applied  at  a  dis- 
fence  from  the  affected  part;  but  even  in  this  way,  tht^y  afford 
'*Wc  benefit  during  the  more  active  stage  of  the  disorder*    They 
**o  not  appear  to  check   the  morbid   action,  and  the  vesication 
*Qich  ihey  produce  may  prevent   their  employment  at  n  later 
Period  when  their  influence  may  be  needed.     Indeed,  their  cnra- 
*«vc  action  is  not  displayed  until  the  pain   in   the  side  and  the 
f^verarc  subsiding,  or,  in  other  words,  until  the  first  activity  of 
^he  disease  i«*  overpast,  and  the  patient  is  suffering  principally 
^•"Ofn  the  accumulation  of  fluid  in  the  pleural  sac.     Then  they 
prore  our  most  valuable  allies,  and  operate  probably  by  disgorg- 
'*^6  the  vessels  and  stiiiuilnting  absorption.     Certain  it  is  tliat, 
"'ben  ihey  are  thus  employed,  any  lingering  pain  yields  rapidly 
5*  their  influence,  and  percussion  and  auscultation  often  mark 
*^  rapid  disappearance  of  effusion. 
Sometimes,  however,  effusion  continues  to  take  place  in  spite 
^  ^listers  and  mercurials,  and  sometimes  even  when  the  progress 
1,  effusion  is  checked  the  treatment  fails  in  producing  absorption 
^5    the  fluid  already  effused;   in   short,  the  case  passes  into  a 
r*^i"onic  stage.     Under  these  eircumstanees,  tartar  emetic  oint- 
^t|t,  croton  oil  liniments,  moxas,  setons,  and  even  the  actual 
^Utery,  have  been  had  recourse  to  by  certain  practitioners.    But 
^nnot  help  regarding  most  of  these  applications  as  little  less 
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than  barbarous  engines  of  scientific  torture.  When  blisters  fail, 
the  other  agents  are  seldom  of  any  service,  and  they  are  always 
productive  of  needless  suffering.  But  much  good  may  be  eflFected 
by  a  different  plan  of  treatment.  Hitherto  inflammatory  fever 
and  pain  have  prevailed,  and  the  diet  has  been  necessarily  some- 
what low;  but  the  case  is  altered  now  that  the  symptoms  of 
active  inflammation  have  subsided.  If  the  patient,  at  this  stage, 
be  kept  too  low,  or  be  unduly  depressed,  it  will  not  only  be  im- 
possible to  induce  absorption  of  the  fluid,  but  there  will  be  great 
danger  of  its  becoming  sero-purulent  in  character.  A  more 
generous  diet  must  therefore  be  given,  and  the  general  health 
sustained  by  quinine  and  other  tonics.  Meanwhile  it  is  ex- 
pedient to  make  full  and  steady  trial  of  diuretics  and  absorb- 
ents. Even  when  a  succession  of  blisters  has  failed  in  relieving 
the  patient,  ioduretted  ointments,  or  ioduretted  lotions  kept 
constantly  applied  to  the  whole  surface  of  the  affected  side,* 
backed  by  the  internal  administration  of  cinchona  with  tincture 
of  iodine,  iodide  of  potassium,  and  small  doses  of  bichloride  of 
mercury,  nitre,  acetate  of  potash,  squills,  digitalis,  and  can- 
tharides,  have  sometimes  effected  the  desired  object."  The  fluid 
has  been  gradually  reabsorbed,  and  recovery  has  ensued.  Case 
after  case  has  come  under  my  observation,  in  which  this  treat- 
ment, steadily  pursued,  has  produced  the  most  satisfactory 
results;  and  I  am  inclined  to  think  that,  in  many  instances,  the 
unfavorable  issue  of  pleurisy  in  its  chronic  stage  is  attributable 
to' a  want  of  tone  in  the  system,  caused  by  injudicious  treat- 
ment. The  patient  is  kept  too  low,  or  is  overmuch  purged,  or 
in  some  other  way  is  unduly  depressed,  so  that  the  reparative 
power  is  not  duly  exercised.  In  several  instances,  both  in  this 
country  and  in  the  Hfitel  Dieu  at  Paris,  I  have  seen  patients 
progressing  favorably  until  some  lowering  treatment  has  been 
had  recourse  to,  and  from  that  time  the  symptoms  have  put  on 
an  untoward  aspect.  Therefore,  it  is  not  without  suflBcient  reason 
that  I  urge  the  necessity  of  a  generous  diet  and  Ionic  medicines 

*  Subjoined  are  formulae  I  often  employ: 

R.  Hyd.  Bichloridi,  gr.  iv ; 
Tr.  lodi.,  5vj— 3J  ; 
Glyccrini,  iiij  ; 

Aqua)  destiTlatse,  ^ivss.     Ft.  Lotio. 
R.  Hyd.  Bichloridi,  ^r.  iv — v;  R.  Ilyd.  Bichlor.,  gr.  iv — v; 

Ung.  lodi.  CO.,  31  v — vj  ;  Potassii  lodidi,  3ij  ; 

Adipis,  5iv — ^.     Ft.  ung.       or,  Aquae  destillatse,  qs.  ut  Rolventur, 

Hyd.  Bichlor.  et  PotasBii  lod. 
Adipis,  5J-     Ft.  ung. 
"  A  favorite  diuretic  is  one  contained  in  the  Pharmacopoeia  of  St.  George's 
Ho!«pital.     It  is  a  pill  composed  of  digitalis,  squills,  and  the  pil.  Hydrargyri. 
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in  aid  of  any  diuretics  and  absorbents  which  may  be  employed 
in  the  chronic  stage  of  pleurisy. 

But  if  all  ordinary  means  fail,  and  the  pleura  continues  dis- 
tended with  fluid,  so  that  the  breathing  is  seriously  oppressed, 
the  general  health  undermined,  and  life  jeopardized,  a  question 
arises  as  to  the  propriety  of  relieving  the  patient  by  tapping, 
or,  in  other  words,  by  puncturing  the  chest  and  letting  out  the 
fluid.  The  operation  itself  is  simple  enough,  and  neither  diffi- 
cult of  performance  nor  formidable  in  its  immediate  results. 
Therefore,  the  sole  question  to  be  decided  is  as  to  the  propriety 
of  having  recourse  to  its  aid. 

Some  persons  have  advocated  the  practice  of  tapping  the 
chest  even  during  the  acute  stage  of  the  disorder,  on  the  ground 
that  if  accumulation  of  fluid  in  the  pleura  is  prevented,  com- 
pression of  the  lung,  and  the  various  evils  connected  therewith, 
will  also  be  obviated.  But  theoretical  considerations  are  de- 
cidedly opposed  to  puncturing  the  chest,  and  admitting  air  to 
the  inflamed  pleural  membrane  ;  and  practice  justifies  the  doubts 
which  theory  suggests  as  to  the  expediency  of  so  doing.  On 
the  one  hand,  it  has  shown  that  the  admission  of  air  into  an 
inflamed  serous  cavity  is  apt  to  be  followed  by  suppurative 
inflammation,  even  when  the  eff'used  matters  had  previously 
consisted  of  mere  lymph  and  serum ;  and  that  fatal  results  very 
commonly  ensue  under  these  circumstances  ;*  on  the  other,  it 
has  proved  that  the  mortality  from  idiopathic  pleurisy  is  very 
small,  and  that,  however  extensive  the  mischief  in  the  pleura, 
and  however  profuse  the  fluid  eff'used,  it  may  be  generally  got 
rid  of  by  the  influence  of  remedies  as  soon  as  active  inflammation 
has  been  subdued.  Indeed,  it  may  be  taken  as  thoroughly 
established  that,  during  the  acute  stage  of  the  idiopathic  dis- 
order, the  operation  of  tapping  is  not  curative  in  its  action,  and 
is  almost  certainly  productive  of  mischief,  and  that  it  is  only 
when  pleurisy  js  associated  with  organic  disease  of  the  lungs, 
or  with  inflammation  of  the  opposite  lung,  that  we  are  justified 
in  entertaining  the  question  of  its  performance  in  the  early  stage 
of  the  disorder.  In  some  such  cases,  where  death  has  appeared 
imminent  from  suffocation,  it  has  afforded  temporary  relief,  and 
has  prolonged  life,  and,  therefore,  as  a  last  resource,  may  be 
resorted  to  under  the  circumstances  mentioned.  But  it  must 
not  be  regarded  as  a  curative  agent — it  is  simply  palliative — a 
mere  expedient  for  giving  temporary  relief;  and  even  in  this 
view  it  often  fails ;  for,  although  in  a  few  instances  it  has 
afforded  the  patient  a  respite,  it  has  much  more  frequently 

»  '<86dillot  de  I'Empyfeme,''  p.  127. 
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done  little  else  than  complicate  his  disorder,  and  lessen  his 
chances  of  even  perfect  recovery. 

But  the  question  assumes  a  very  different  aspect  when  the 
operation  is  proposed  as  a  means  of  relieving  a  chest  in  which 
active  inflammation  no  longer  exists,  but  which,  nevertheless,  is 
distended  with  fluid  which  remedies  have  failed  to  get  rid  of. 
In  many  of  these  cases,  the  fluid  in  the  pleura  interferes  with 
the  vital  functions,  and  jeopardizes  the  patient's  life ;  and  we 
must  interfere  if  life  is  to  be  prolonged.  It  matters  not  whether 
the  disease  commenced  originally  in  an  acute  or  in  a  chronic 
form  ;  in  other  words,  whether  it  has  reached  its  present  point 
rapidly  or  slowly ;  our  duty  is  to  obviate  the  tendency  to  death 
which  the  retention  of  the  fluid  in  the  chest  occasions.  The  only 
questions  which  can  arise  are,  as  to  the  precise  moment  when 
the  operation  should  be  performed,  and  as  to  the  mode  of  its 
performance,  and  the  spot  at  which  the  opening  should  be  made. 

The  first  question  is  one  on  which  a  variety  of  views  have 
been  entertained,  and  on  which,  nevertheless,  it  is  difficult  to 
conceive  how  any  difference  of  opinion  can  have  existed.  Some 
persons  have  advocated  the  performance  of  the  operation  even 
during  the  acute  stage  of  the  disorder ;  others  have  insisted  on 
the  propriety  of  postponing  it  until  a  very  advanced  period  of 
the  attack ;  some  have  been  unwilling  to  recommend  it  under 
any  circumstances;  whilst  others,  fixing  arbitrarily  upon  the 
fifteenth  or  some  other  given  day  of  the  disorder,  have  asserted 
that  it  may  be  undertaken  on  or  after  that  day,  but  not  until 
that  day  has  arrived.  Few  arguments  are  required  to  refute 
each  of  these  doctrines.  The  first  is  the  only  one  which  requires 
serious  consideration,  and  that  has  been  already  disposed  of. 
The  objections  to  the  others  are  obvious  and  unanswerable.  A 
refusal  to  operate  under  any  circumstances  could  not  be  main- 
tained in  the  present  day,  in  the  face  of  the  numerous  recoveries 
which  have  taken  place  after  all  hope  of  amendment,  except 
through  the  medium  of  the  operation,  has  been  necessarily  aban- 
doned ;  and  it  needs  no  special  experience  of  pleurisy,  to  under- 
stand that  the  indications  for  the  operation  must  be  as  marked 
in  one  case  at  the  end  of  a  fortnight,  as  they  are  in  another 
after  the  lapse  of  a  month.  And  with  regard  to  the  proposition 
for  postponing  the  operation  until  a  very  late  period  of  the 
attack,  observation  has  long  since  furnished  materials  for  an 
opinion  adverse  to  that  practice.  Worn  out  and  exhausted  by 
the  long-continued  irritation  in  his  chest,  and  by  the  oppression 
of  the  breathing,  resulting  from  the  large  accumulation  of  fluid 
in  the  pleura,  the  patient  is  ill  able  to  bear  the  operation,  or  to 
withstand  the  drain  which  subsequently  ensues ;  while  the  lung. 
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bound  down  and  compressed  by  false  membranes  which  have 
gradually  become  thicker  and  firmer,  is  irretrievably  damaged 
for  all  purposes  of  respiration,  and  is  incapable  of  re- expanding 
when  the  fluid  is  withdrawn.  The  result  is  just  what  might 
have  been  anticipated,  namely,  that  the  operation  performed 
under  these  circumstances  is  commonly  followed  by  fatal  conse- 
quences, and  that,  even  when  recovery  does  take  place,  great 
and  permanent  distortion  of  the  chest  ensues. 

The  only  practical  tests  as  to  when  the  operation  should  be 
had  recourse  to  are  the  condition  of  the  patient^s  health  and 
respiration,  and  the  absorption  or  non-absorption  of  the  effused 
fluid.  As  long  as  the  brea^Jiing  is  not  seriously  embarrassed, 
and  the  general  health  does  not  decline,  so  long  we  are  justified 
in  making  full  trial  of  our  remedies,  in  the  hope  that  absorp- 
tion of  the  fluid  may  be  brought  about.  But,  as  soon  as  dis- 
tress of  breathing  or  lividity  and  anxiety  of  the  countenance 
denotes  serious  interference  with  the  functions  of  life,  delay  is 
no  longer  justifiable ;  it  becomes  our  duty  at  once  to  give  our 
patient  the  chance  which  the  operation  affords.  Even  in  the 
absence  of  any  obvious  oppression  of  the  breathing,  if  day  by 
day  we  note  failure  of  the  health  and  strength,  and  are  not 
encouraged  by  the  results  of  auscultation  and  percussion  to 
believe  that  absorption  is  taking  place,  we  are  bound  to  hasten 
to  his  relief,  and  perform  the  operation  of  tapping.  Some- 
times, when  neither  deep  oppression  of  the  breathing  nor 
rapidly  failing  strength  proclaims  the  necessity  for  operative 
interference,  the  gradually  increasing  size  of  the  chest,  or  the 
evidence  of  non-absorption  of  the  fluid,  may  warrant  or  impera- 
tively call  for  the  operation ;  but,  in  this  latter  case,  the  indica- 
tions as  to  the  precise  moment  for  its  performance  are  not  so 
unequivocal  as  in  the  two  former  instances.  Experience  has 
proved,  that  by  steady  perseverance  in  a  given  course  of  treat- 
ment, the  fluid  is  sometimes  absorbed  after  all  hope  of  getting 
rid  of  it  by  natural  means  had  been  almost  abandoned.  There- 
fore, a  proportional  increase  of  caution  should  be  observed  in 
such  cases  before  the  operation  is  undertaken.  Not  only  should 
repeated  blisters  have  been  employed,  and  mercurial  action 
cautiously  induced,  but  the  patient's  strength  should  have  been 
thoroughly  upheld  by  a  generous  diet,  and  tonics  should  have 
been  administered  perseveringly  in  combination  with  iodine 
and  other  diuretics  and  absorbents.  Even  if  no  evidence  of 
absorption  of  the  fluid  can  be  obtained  after  some  weeks*  trial 
of  the  remedies,  the  practitioner  should  still  hesitate  to  perform 
the  operation  if  the  general  health  is  not  suffering,  and  the 
respiration  is  not  materially  oppressed.     In  this  condition  of 


204  TREATMENT    OF    PLEURISY. 

affairs,  he  may  feel  doubtful  as  to  the  possibility  of  inducing 
absorption;  but  whatever  doubts  he  may  entertain,  his  right 
course  is,  not  to  have  immediate  recourse  to  the  operation,  but 
rather  to  make  a  tentative  exploration  of  the  chest  by  plunging 
a  grooved  needle  into  the  affected  side.  If  simple  serum 
follows  its  introduction,  the  needle  may  be  at  once  withdrawn, 
and  the  effect  of  remedies  tried  for  a  further  period ;  for  the 
operation  should  not  be  undertaken  until  it  becomes  apparent 
that  it  is  impossible  to  get  rid  of  the  effused  fluid  by  natural 
means ;  whereas,  if  the  fluid  appears  to  be  pus,  the  chest  should 
be  tapped  without  delay.  Every  day  which  is  suffered  to  pass 
after  pus  has  been  ascertained  ^o  exist  in  the  pleura  must 
necessarily  expose  the  patient  to  risk  by  lessening  his  rallying 
powers,  and  increasing  the  impediments  to  the  re-expansion  of 
the  lung. 

I  have  hitherto  made  only  slight  allusion  to  the  oft-mooted 
question  as  to  whether  the  propriety  of  performing  the  opera- 
tion can  be  affected  by  the  serous  character  of  the  fluid  to  be 
removed.  But,  after  what  has  been  already  insisted  on,  it  is 
only  necessary  to  repeat  that  the  state  of  the  patient's  health 
and  respiration,  and  the  absorption  or  non-absorption  of  the 
effused  fluid,  are  the  only  points  which  must  be  allowed  to  guide 
the  physician's  practice.  The  precise  character  of  the  fluid 
may  influence  his  opinion  as  to  the  prognosis  of  the  case,  but 
it  cannot  militate  against  the  propriety  of  the  operation.  If 
the  fluid  be  pus,  it  is  manifest  that  the  operation  should  not  be 
delayed,  whatever  the  condition  of  the  patient  may  be ;  and  if 
the  fluid  be  only  serum,  the  operation  is  not  the  less  expedient 
and  necessary  if  the  functions  of  life  are  seriously  interfered 
with.  The  utmost  that  can  be  said. in  such  a  case  is,  that  if 
the  general  health  be  not  declining,  other  remedies  should  be 
fairly  and  perseveringly  tried  before  recourse  is  had  to  the 
operation. 

The  introduction  of  a  grooved  needle  into  the  suspected  side, 
which  was  originally  suggested  by  the  late  Dr.  Thomas  Davies, 
is  at  all  times  desirable  as  preliminary  to  the  operation  of  tap- 
ping. Not  only  does  it  serve  to  corroborate  our  diagnosis  and 
enable  us  to  determine  with  certainty  the  existence  of  pleuritic 
effusion,  but  it  also  informs  us  of  its  character.  If  the  fluid  be 
serous,  it  will  flow  along  the  groove  of  the  needle,  and  trickle 
down  the  patient's  side;  if  it  be  puriform,  it  will  not  flow  so 
freely,  and  probably  not  a  single  drop  will  escape  until  the 
needle  is  withdrawn,  and  then  a  drop  will  make  its  appearance 
at  the  external  orifice;  or  possibly  none  may  be  seen  at  the  ex- 

^al  orifice,  but  a  small  quantity  may  be  visible  in  the  groove 
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of  the  needle.  If  no  fluid  escapes,  and  the  groove  of  the  needle 
is  found  not  to  contain  pus,  the  practitioner  will  be  made  aware 
that  no  fluid  is  collected  at  the  spot  where  he  had  imagined  it 
to  exist,  and  where,  accordingly,  he  had  introduced  the  needle. 
In  this  case  he  will  have  the  satisfaction  of  feeling  that  the 
puncture  has  given  little  pain,  and  has  done  no  harm  to  the  pa- 
tient, whilst  it  has  been  the  means  of  preventing  the  introduc- 
tion of  the  trocar  or  a  lancet  at  a  spot  where  its  introduction 
might  have  been  followed  by  dangerous  consequences.  But, 
although  no  evidence  of  effusion  may  have  been  obtained  by  the 
needle,  the  practitioner  may  feel  convinced  that  fluid  is  contained 
in  the  pleural  cavity,  and  that  the  existence  of  old  adhesions  of 
the  pleura,  or  the  presence  of  a  thick  coating  of  coagulable  lymph 
at  the  spot  where  the  needle  was  introduced,  has  alone  prevented 
his  obtaining  evidence  of  the  fact.  In  this  case,  so  harmless  is 
the  puncture  of  the  needle,  that  he  may  venture  to  make  a  tenta- 
tive exploration  at  another  part  of  the  chest,  and,  if  care  be 
taken  to  employ  a  sharp  needle,  which  shall  penetrate  the  coat- 
ing of  lymph  instead  of  driving  it  before  it,  he  can  hardly  fail 
to  succeed  in  his  object.  If  then,  on  taking  all  necessary  pre- 
cautions, he  fails  in  the  second  attempt  to  obtain  proof  of  the 
presence  of  fluid,  he  will  have  reason  to  doubt  the  accuracy  of 
his  diagnosis,  and  may  congratulate  himself  that  by  adopting 
the  simple  precaution  of  using  the  grooved  needle,  he  has  been 
saved  from  the  dangerous  error,  to  which  his  mistaken  diagnosis 
would  have  led  him,  of  tapping  a  chest  in  which  no  fluid  existed. 

Having  satisfied  himself,  by  careful  examination,  that  the 
pleural  cavity  contains  fluid,  and  that  remedies  are  powerless  to 
induce  its  absorption,  and  having  had  his  views  as  to  the  exist- 
ence of  liquid  corroborated  by  the  introduction  of  a  grooved 
needle,  the  practitioner,  without  further  delay,  should  perform 
the  operation  of  tapping.  But  how  should  he  proceed  in  the 
matter?  What  instrument  should  be  employed?  Should  any 
precautions  be  taken  to  prevent  the  entrance  of  air  into  the 
pleura?  Where  should  the  opening  be  made?  Should  all  the 
liquid  be  let  out  at  once?  Should  the  wound  be  kept  open  or 
healed  up?  These  are  questions  which  force  themselves  on  his 
attention,  and  ought  to  be  solved  before  the  operation  is  at- 
tempted. 

The  choice  of  an  instrument  must  be  regulated,  in  some  meas- 
ure, by  the  view  which  is  entertained  respecting  the  importance 
of  preventing  the  entrance  of  air  into  the  pleura.  Some  persons 
have  laid  great  stress  upon  the  non-admission  of  air  as  an  ele- 
ment of  success  in  puncture  of  the  chest,  and  have  suggested 
the  use  of  canulse,  with  valves  and  stop-cocks,  as  preventive  of 
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pneumothorax.  Some  of  these  instruments  are  very  ingenious, 
and  are  calculated,  as  far  as  possible,  to  effect  the  object  for 
which  they  were  designed.  But,  in  truth,  they  are  found  to  be 
practically  inoperative;  for  it  is  impossible  to  draw  off  any  large 
quantity  of  liquid  from  the  chest  without  admitting  air  into  the 
pleura.  The  lung  is  seldom  able  to  expand  freely  at  once;  and 
as  the  chest-walls  will  not  yield  beyond  a  certain  point,  air  must 
be  allowed  to  find  ingress  into  the  pleural  cavity,  or  the  fluid 
would  not  flow  out.  I  have  seen  two  of  the  most  perfect  of  these 
stop-cock  instruments  employed ;  and  so  long  as  precautions  were 
taken  to  exclude  air  from  the  pleura,  so  long  they  failed  to  draw 
off  more  than  a  few  ounces  of  the  fluid;  directly  air  was  admitted, 
the  liquid  flowed  through  them  freely.  Therefore,  however  de- 
sirable it  may  be,  theoretically,  to  exclude  air  from  the  pleura, 
it  is  practically  impossible  to  do  so  if  we  wish  to  relieve  our  pa- 
tient. Fortunately  in  this  advanced  stage  of  the  complaint  when 
acute  inflammatory  action  has  subsided,  the  admission  of  air  is 
not  a  matter  of  so  much  importance  as  theoretical  considerations 
have  appeared  to  some  persons  to  suggest.  It  does  not  neces- 
sarily re-excite  acute  inflammation  of  the  pleura,  neither  does  it 
necessarily  induce  suppuration  in  a  pleura  already  inflamed. 
This  has  been  proved  in  many  cases  in  which  serous  fluid  has 
been  drawn  off  by  the  canula  without  the  subsequent  occurrence 
of  suppuration.  Again,  the  existence  of  air  in  the  pleura  is  not 
found  to  interfere  with  the  re-expansion  of  the  lung,  in  the  cases 
now  under  discussion.  The  lung  is  already  compressed  by  the 
fluid,  and  in  most  cases  is  slow  in  regaining  its  due  expansion; 
and,  as  air  is  rapidly  absorbed  from  the  pleural  cavity,  its  tem- 
porary admission  is  of  little  moment.  I  have  known  all  traces 
of  pneumothorax  disappear  within  five  days  after  the  operation — 
a  period  within  which  it  is  improbable  that  the  lung  would  have 
expanded  fully  even  if  no  air  had  been  admitted.  Nevertheless, 
as  the  presence  of  air  in  the  pleura  is  an  abnormal  condition, 
and  is  certainly  conducive  to  suppurative  inflammation,  every 
precaution  should  be  taken  to  prevent  its  admission,  when  the 
grooved  needle  has  shown  that  the  effused  liquid  is  serous  in 
character.  In  these  cases  probably  the  pleuritic  inflammation 
has  been  less  acute  and  not  accompanied  by  the  outpouring  of 
so  much  lymph  as  in  those  in  which  the  fluid  is  purulent,  and 
the  lung  therefore  being  less  bound  down  by  adhesions,  will  be 
more  capable  of  expanding  than  when  pus  is  present.  Under 
these  circumstances,  a  stop-cock  apparatus  should  be  employed, 
and  the  opening  in  the  chest  should  be  carefully  closed  as  soon 
as  the  instrument  is  withdrawn.  When,  on  the  contrary,  the 
grooved  needle  has  proved  the  existence  of  pus,  I  believe  that 
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the  admission  of  air  is  not  of  the  slightest  importance ;  and  that, 
even  if  it  were,  the  patient  could  not  be  relieved  of  the  fluid 
without  its  admission.  In  this  instance,  therefore,  a  large  tro- 
car, or  even  a  lancet  or  a  bistoury,  may  be  employed;  and,  un- 
less some  special  circumstances  contraindicate  such  a  course, 
the  wound  should  be  kept  open,  so  as  to  admit  of  a  constant 
discharge  of  matter.  In  the  former  class  of  cases,  if  the  patient 
progresses  favorably,  no  further  operative  interference  will  be 
necessary.  But  if  shivering  occurs,  or  if  much  constitutional 
disturbance  arises,  the  fair  inference  is,  that  suppuration  has 
commenced  ;  and  an  appeal  should  again  be  made  to  the  decision 
of  a  grooved  needle.  If  this  shows  the  conclusion  to  be  correct, 
a  free  opening  should  be  made  at  once  into  the  pleura,  just  as 
in  those  cases  in  which  the  needle  from  the  first  revealed  the 
existence  of  pus. 

The  selection  of  the  spot  at  which  the  opening  is  to  be  made 
is  a  matter  of  some  importance,  and  demands  the  exercise  of 
care  and  discrimination.  Of  course,  if  the  fluid  has  already 
begun  to  point  externally,  and  has  occasioned  the  appearance 
of  a  soft,  elastic  tumor  on  the  chest-walls,  there  is  no  choice  as 
to  where  the  puncture  is  to  be  made,  for  nature  herself  has  de- 
termined the  question.  The  tumor  must  be  opened,  and  a  chan- 
nel thus  afforded  for  the  egress  of  the  fluid.  But  in  most  in- 
stances there  is  nothing  of  this  sort  to  guide  us,  and  our  choice 
of  a  spot  at  which  to  introduce  the  trocar  must  be  regulated 
by  other  considerations.  The  object  to  be  attained  is,  to  pro- 
vide the  easiest  and  most  thorough  vent  for  the  liquid,  without 
endangering  the  patient's  safety.  In  some  respects,  the  most 
dependent  part  of  the  anterolateral  portion  of  the  chest  is  best 
fitted  for  the  purpose ;  and  the  sixth  intercostal  space,  a  little 
in  front  of  the  digitations  of  the  serratus  magnus  muscle,  is 
the  spot  often  recommended.  But,  on  making  a  puncture  so 
low  in  the  chest,  some  risk  is  incurred  of  perforating  the 
diaphragm,  the  liver,  the  spleen,  and  other  of  the  abdominal 
viscera,  and  thus  causing  the  speedy  death  of  the  patient.  This 
is  no  fanciful  danger ;  it  is  a  mischance  which  has  occurred  on 
more  than  one  occasion,*  and  which  can  hardly  fail  to  occur  if 
the  diaphragm  has  been  pushed  upwards  by  enlargement  of  the 
abdominal  organs.  Prudence,  therefore,  suggests  that  the  open- 
ing should  not  be  made  below  the  fifth  interspace — the  spot 
originally  suggested  by  Laennec — and  that  if,  on  examination, 
the  liver  or  spleen  appears  to  be  enlarged,  and  therefore  prob- 
ably has  forced  the  diaphragm  high  up  in  the  chest,  the  punc- 

'  See  Watson,  loc.  cit,  ed.  i,  vol.  ii,  p.  184. 
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ture  should  be  made  in  the  fourth  instead  of  the  fifth  interspace. 
In  a  case  of  this  sort,  Laennec  transfixed  the  diaphragm  and 
perforated  the  liver  by  introducing  the  instrument  in  the  fifth 
interspace ;  and  it  is  well  known  that  an  enlarged  liver  or  spleen 
will  sometimes  force  itself  up  as  high  as  the  fifth  rib.  It  is  im- 
possible, therefore,  to  take  too  much  care  in  examining  these 
points  before  deciding  upon  the  spot  for  the  operation ;  and  as, 
when  the  fluid  points  spontaneously,  the  opening  commonly  oc- 
curs high  up  in  the  chest,  there  is  reason  to  believe,  as  suggested 
by  Dr.  Stokes,  that  in  selecting  a  somewhat  higher  level  at 
which  to  make  the  opening,  we  should  be  consulting  our  patient's 
safety,  and  should  not  seriously  compromise  his  chances  of 
recovery. 

Another  necessary  precaution  is  to  determine  that  the  lung  is 
not  bound  down  by  adhesion  to  the  part  at  which  it  is  proposed 
to  introduce  the  trocar.  The  existence  of  any  respiratory 
sound,  or  of  vocal  resonance,  vocal  fremitus,  or  resonance  on 
percussion,  is  quite  sufficient  to  prove  that  the  lung  is  in  close 
proximity  to  the  chest-walls  at  that  particular  spot,  and  should 
deter  us  from  introducing  an  instrument  there.  So,  also,  in  re- 
gard to  the  impulse  of  the  heart,  felt  or  seen  at  any  spot.  Fur- 
ther, it  is  important  not  to  make  the  incision  too  near  the  mar- 
gins of  the  ribs,  lest  the  branches  of  the  intercostal  arteries  be 
wounded.  Again,  considerable  oedema  of  the  integuments  often- 
times exists,  and  some  difficulty  may  occur  in  determining  the 
precise  spot  at  which  to  introduce  the  instrument.  This  may 
be  overcome  by  exerting  steady  and  continued  pressure,  which, 
by  driving  the  fluid  out  of  the  cellular  tissue  beneath  the  fingers, 
discloses  the  ribs,  and  enables  the  operator  to  exercise  his  dis- 
cretion in  the  matter. 

When  the  opening  has  been  made,  and  the  instrument  intro- 
duced into  the  pleural  cavity,  a  question  arises  as  to  whether  a 
portion  only  of  the  liquid  should  be  drawn  off,  or  whether  the 
pleural  sac  should  be  emptied  as  far  as  possible.  Some  persons 
have  maintained  the  propriety  of  the  former  mode  of  proceeding, 
and  have  adduced  a  variety  of  speculative  reasons  for  the  with- 
drawal of  the  liquid  in  successive  portions ;  whilst  others  have 
advocated  the  latter  method,  and  have  supported  their  views  by 
reference  to  practical  results.  In  certain  instances,  success  is 
known  to  have  attended  both  modes  of  practice ;  but  the  weight 
of  modern  experience  is  greatly  in  favor  of  a  full  and  free 
evacuation  of  the  liquid,  which  affords  the  most  complete  and 
immediate  relief.  The  only  exceptions,  perhaps,  are  cases  in 
which  the  fluid  has  been  ascertained  to  be  serous,  and  those, 
again,  in  which  the  withdrawal  of  the  fluid,  whether  serum  or 
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■pQ^,  Occasions  fain tn ess.     In  the  former,  the  removal  of  a  small 

■|Uftiit.itj  of  the  liquid  may  relieve   the   tension  of  the  vessels, 

BtnAl>lf3  the  process  of  absorption  to  take  place,  and  render  fur* 

■ther  operative  interference  unnecessary ;  in  the  latter,  the  sus- 

■  |H:iisiou  of  the  operation  is  a  matter  of  necessity,  and  not  of 

choici?,  and  the  operation  must  be  repeated    as    soon  as  the 

p»titiTit  18  in  a  condition  to  bear  it.     Some  persons  have  pro- 

posecl  to  make  sure  of  emptying  the  chest  by  forcibly  drawing 

offtbe  fluid  which  accumulates  below  the  level  of  the  puncture. 

Laennec.  for  instance,  suggested  the  use  of  a  cupping-glass  for 

tJi^  purpose;  and  syringes,  syphons,  and  other  instruments  have 

keen  proposed  by  others ;  but  common  sense  and  practical  ob- 

Mrvation  are  alike  opposed  to  the  practice.     The  lung,  covered 

*9  it  is  with  false  membrane,  cannot  expand  at  once  to  fill  up 

tue  space  occupied  by  the  tluid,  and,  therefore,  if  the  liquid  be 

'Uhdrawn  by  artificial  means,  it  must  he  replaced  by  air,  or  the 

n      chest-walls  must  fall  in.     In  either  case,  the  patient  would  not 

K  be  in  a  better  position  than  he  was  before  the  withdrawal  of  the 

^iaid;  whilst  the  operation  of  removing  it  would  have  to  he  re- 

B|ptBted  day  after  day,  as  fresh  pus  is  secreted,  and  would,  neces- 

BMily,  be  attended  with  much  fatigue  and  considerable  risk  to 

the  patient.     With  the  existing  knowledge  on  the  subject,  I 

I  doubt  whether  any  one  would  recommend  the  operation  ;  my  own 
feeling  is  strongly  opposed  to  it. 

A  plan,  however,  has  been  recently  proposed^  which  accom- 
plishes much  the  same  object  by  natural  means,  and  seems  to 
pi"omise   very  favorable    results.     I  allude   to  what  has   been 

»  termed  the  system  of  '*  drainage/'  With  a  view  to  carry  out  the 
plan,  ^*a  firm,  long  iron  probe,  somewhat  bent,"  is  introduced 
Ui rough  the  opening,  made  in  the  usual  place,  as  above  de- 

t*<^nbed,  and  'Ms  then  directed  towards  the  lower  and  back  part 
^^  the  pleural  cavity,  the  lower  the  better.  If  the  end  of  the 
probe  be  made  to  press  against  the  side  of  the  thoracic  walls,  it 
^^  be  felt  from  the  outside,  through  the  intercostal  spaces  ; 
though,  perhaps,  obscurely,  owing  to  the  thickness  and  tough- 
|ne«s  of  the  false  membrane  within.  The  lowest  and  most  ap- 
propriate site  in  which  the  probe  can  be  felt  having  been 
•elected,  an  incision  is  made  upon  the  end  of  the  probe,  which 
i»  then  brought  through  the  opening  thus  made.  A  strong  piece 
of  silk  thread  is  passed  into  the  eye  of  the  probe,  and  drawn 
through  the  two  openings,  and  the  drainage- tube^ — an  India- 
rubber  tube,  perforated  at  frequent  intervals,  in  the  way  recom- 
I  mended  by  Chassaignac  for  the  healing  of  sinuses — being  firmly 
i  tied  to  one  end,  is  then  drawn  through  hy  means  of  the  silk  j 
the  enda  of  the  tube  are  tied  together,  and  the  operation  is  com- 

u 
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plete."  The  benefits  derivable  from  the  adoption  of  this  plan 
are  said  to  be,  that  "  the  openings  in  the  chest-walls  are  always 
free ;  the  matter  is  discharged  drop  by  drop  as  it  forms,  so  that, 
if  the  tube  be  suitably  placed,  there  is  never  any  collection  of 
pus  in  the  thorax ;  no  time  is  given  for  decomposition,  and  the 
pus,  therefore,  is  discharged  in  a  healthy  and  pure  state."' 
Now,  it  is  obvious,  from  this  description  of  the  operation,  that 
it  involves  a  free  admission  of  air  into  the  pleural  cavity,  and 
therefore  that  it  is  not  admissible  in  cases  in  which  the  effused 
fluid  is  of  a  serous  character  ;  but  it  is  feasible  enough,  in  cases 
of  empyema,  in  which,  as  before  stated,  the  admission  of  air  is 
not  productive  of  mischief.  In  some  of  these,  as  Dr.  Goodfel- 
low  has  shown,  it  may  lead  to  the  recovery  of  a  patient  in  whom 
a  single  opening  in  the  thoracic  walls  proves  an  inadequate 
channel  for  the  escape  of  pus.  I  have  not  as  yet  had  an  oppor- 
tunity of  trying  it ;  but  the  objects  it  effects  are  so  thoroughly 
in  accordance  with  my  own  views  as  to  what  is  desirable  in 
6ases  of  empyema,  that  I  shall  certainly  recommend  its  adop- 
tion when  next  I  meet  with  a  patient  in  whom  operative  inter- 
ference is  necessary. 

Before  quitting  the  subject  of  tapping,  it  may  be  well  to  refer 
somewhat  more  at  length  to  the  changes  observed  in  the  character 
of  the  secretion  after  the  pleura  has  been  punctured.  Rarely 
does  the  newly-secreted  liquid  retain  a  serous  character,  even 
though  the  pleura  contained  simple  serum  before  the  operation 
was  performed.  The  usual  tendency  is  to  the  effusion  of  pus, 
or  sero-purulent  fluid,  and  sometimes  a  few  hours  suffice  to  com- 
plete the  change.  Before  the  operation  the  effused  liquid  is 
devoid  of  smell,  provided  no  air  has  found  its  way  into  the 
pleura ;  but  after  air  has  been  admitted,  the  effused  liquid  is 
often  converted  into  puriform  matter  of  a  low  type,  and  emits  a 
fetid  odor.  Whether  the  smell  is  attributable  to  the  character 
of  the  pus  secreted,  or  to  decomposition  resulting  from  its  de- 
tention in  the  pleura,  has  not  yet  been  ascertained,  but  I  am 
inclined  to  regard  the  latter  as  the  primary  and  potential  cause 
of  the  change,  and  to  believe  that  the  decomposing  fluid  reacts 
on  the  diseased  pleural  membrane,  and  leads  to  its  secreting  pus, 
which  is  of  still  lower  vitality,  and  more  readily  yields  to  the 
putrefactive  process.  But  whatever  the  cause  of  the  fetor,  there 
cannot  be  a  doubt  that  when  it  occurs  immediate  steps  should  be 
taken  to  get  rid  of  it,  and  nothing  answers  better  than  injecting 
the  pleura  with  warm  water,  containing  a  weak  solution  of  per- 

1  See  a  paper  by  Dr.  Goodfellow  and  Mr.  De  Morgan  in  vol.  xlii  "  Med.- 
Chir.  Trans." 
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iMiDK%tia.ie  of  potash  (5ij  of  Condy's  solution  to  Oj).     At  the 

sam«  lime  the  opening  through  the  chest-walls  shoulil  be  en- 

^TgC'd,  or  another  made  in  a  more  depending  position,  so  as  to 

afford  a  freer  exit  to  the  lii|aid,  ami  prevent  its  accumulation  in 

tlie  pleura.     The  system  of  drainage  by  Chassaignac's  tube, 

(properly  carried  out,  would  probably  accomplish  this  object. 
The  prognosis,  in  cases  where  the  operation  is  had  recourse 
^Ua  subject  involved  in  much  uncertainty.     Unfortunately 
Aere  are  not  any  data  from  wbich  to  obtain  a  genej'al  estimate 
a*  to  the  value  of  tapping,  nor  are  there  any  trustworthy  grounds 
fw*  an  opinion  as  to  its  issue  in  any  particular  instance.     The 
result,  however,  bears  some  relation  to  the  quantity  and  quality 
^t  the  effused  liquid,  and  to  the  length  of  time  the  operation  is 
inferred.     The  larger  the  quantity  of  the  fluid,  and  the  longer 
tke  lime   for  which   the   operation   is   postponed,   the   greater, 
^trii  paribtis^  is  the  displacement  of  tbe  thoracic  organs^  the 
Oore  serious  the  injury  iliey  will  have  suffered  from  the  pressure 
to  which  they  have  been  subjected,  and  the  greater  the  amount 
M  of  constitutional  distress.     As  a  consequence  of  this,  tlie  lungs 
I  ami  other  organs  return  less  readily  to  their  normal  comlition, 
F  and  the  patient  has  less  chance  of  rallying*     Nevertheless,  pa- 
"   tient^  have  often  died  when  tbe  effusion  has  been  somewhat 
scanty,  and  others  have  recovered  when  it  has  been  very  abun- 
Ahwu    In  one  of  the  cases  treated  by  the  system  of  drainage,  no 
leas  than  ** eight  quarts  had  escaped  in  twenty-four  hours,"  and 
yet  tlie  patient  recovered  without  a  drawback. 

The  same  uncertainty  attaches  to  tlie  character  of  the  effused 
liquiil  as  a  foundation  for  our  prognosis.  In  most  instances, 
^Joubtedly,  mere  serum  in  the  pleura  is  less  formidable  than 
« h«ro  purulent  or  puriform  fluid;  but  in  many  cases  the  liquid, 
^hlchiit  first  was  serous,  has  subseljuently  become  puriform,  and 
we  caxe  has  terminated  fatally.  On  the  other  hand,  cases  in 
*hich  the  secretion  has  been  purulent,  even  before  the  chest  was 
punctured,  have  gone  on  steadily  to  recovery.  In  my  own  prac- 
^oe  I  hiive  met  with  several  examples  in  point,  and  many  have 
k^  put  on  record  by  other  observers.  The  most  unj^ivorable 
*WC8  are  those  in  which  when  the  chest  is  opened  the  fluid  which 
Mcapes  is  sero-purulent  and  sanious,  and  possibly  fetid.  These 
*r^  usually  connected  with  the  presence  of  dead  bone,  or  inalig- 
i»nt  or  other  organic  disease,  and  are  almost  invariably  fa*aL 
I  know  of  no  trustworthy  statistics  showing  the  ratio  which  tbe 
c«ies  of  recovery  bear  in  the  three  sets  of  cases  respectively, 
hat  my  own  observation  leads  me  to  believe  that  the  proportion 
i*  largest  when  the  effusion  consists  of  serum  ouly,  and  smallest 
when  the  liquid  is  sero-purulent  and  bloody.     The  cases  in  which. 
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the  fluid  which  escapes  is  pure  pus  occupy  a  middle  place,  and 
in  these  the  mortality  is  about  one-third.  So  at  least  it  has 
proved  in  cases  under  my  own  observation,  for  of  these  six  out 
of  seventeen  died.  When  the  fluid  which  escapes  consists  of  pus 
from  the  first,  the  risk  is  less  than  when  it  is  originally  serum, 
and  subsequently  assumes  a  sero-purulent  or  purulent  character. 

After  all,  however,  the  general  condition  and  the  constitu- 
tional powers  of  the  patient  in  most  cases  form  a  much  more 
trustworthy  ground  for  an  opinion  as  to  the  issue  of  the  opera- 
tion than  do  the  quantity  and  quality  of  the  effused  liquid. 
This,  therefore,  is  a  point  to  which  attention  should  be  directed, 
and  the  bearing  of  which  should  be  carefully  weighed,  before  the 
operation  is  undertaken.  It  is  manifest  that  effusion  is  less 
likely  to  prove  fatal  when  it  results  from  simple  pleurisy  than 
when  it  is  connected  with  a  carious  rib ;  it  is  less  likely  to  have 
an  unfavorable  issue  when  the  lungs  are  free  from  organic  mis- 
chief, than  when  they  are  tuberculous,  or  otherwise  diseased ; 
and  it  will  less  probably  run  an  untoward  course  when  the  pa- 
tient is  constitutionally  sound,  than  when  his  kidneys  or  other 
organs  are  organically  deranged,  or  when  his  health  and  strength 
are  shattered  by  intemperance  or  by  vicious  habits.  If  the  pa- 
tient be  young  and  vigorous,  of  sober  habits  and  sound  constitu- 
tion, and  if  his  digestive  organs  perform  their  functions  properly, 
there  will  be  far  less  risk  of  a  fatal  result  than  in  persons  ad- 
vanced in  years,  or  of  an  opposite  condition  of  system.  Indeed, 
judging  from  what  I  have  observed  in  the  cases  which  have  come 
under  my  own  observation,  I  am  inclined  to  believe,  that  although 
the  operation  terminates  fatally  in  a  large  proportion  of  those 
who  have  led  an  irregular  or  intemperate  life,  or  are  constitu- 
tionally or  organically  unsound,  yet  that  it  issues  favorably  in 
a  large  proportion  of  vigorous  and  temperate  persons,  provided 
only  that  it  be  not  delayed  too  long,  and  that  a  free  opening  be 
made  for  the  escape  of  the  liquid. 

In  cases  of  double  empyema,  the  prognosis,  of  course,  is  ex- 
tremely unfavorable,  and  the  operation  is  scarcely  justifiable. 

Pneumothorax  and  Hydropneumothorax. 

It  has  been  already  stated  that  air  or  gas  is  sometimes  found 
in  the  inflamed  pleural  cavity,  and  that  its  presence  gives  rise 
to  pathological  effects  and  physical  signs  which  require  careful 
consideration.  But  before  entering  into  these  details  it  may  be 
advisable  to  define  what  is  meant  by  the  terms  pneumothorax 
and  hydropneumothorax,  and  to  point  out  the  various  circum- 
stances under  which  these  affections  may  arise. 
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The  term  pneumothorax  is  used  to  denote  a  collection  of  gas 
or  atmospheric  air  in  the  cavity  of  the  pleura ;  and  the  term 
hydropneumothorax,  if  strictly  applied,  signifies  the  coexistence 
of  air  and  fluid  in  the  same  cavity.  But  idiopathic  pneumothorax 
rarely  exists,  and  even  when  it  does,  is  usually  accompanied,  in 
a  few  hours,  by  the  effusion  of  fluid  in  the  pleura ;  so  that,  prac- 
tically, the  terms  pneumothorax  and  hydropneumothorax  may 
be  regarded  as  almost  convertible.  The  various  causes  which 
may  lead  to  the  presence  of  air  in  the  pleural  cavity  will  be  seen 
on  inspection  of  the  following  table,  in  which  they  are  classified 
under  four  separate  heads : 

1st.  When  no  communication  exists  between  the  pleura  and 
the  external  air: 

a.  Spontaneous  evolution  of  gas  from  the  decomposition  of 
fluid  in  the  pleura,  or  from  gangrene  of  the  pleural 
membrane. 
^.  The  secretion  or  exhalation  of  air  by  the  pleura.  (?) 
2dly.    When  a  communication  takes  place  bettveen  the  pleura 
and  the  alimentary  canal: 

Resulting  from  inflammatory  softening  and  perforation  of 
the  oesophagus  or  stomach. 
3dly.    When  a  communication  occurs  between  the  pleura  and 
the  atmosphere  through  an  opening  in  the  chest-wall: 

The  result  of  penetrating  wounds  of  the  thorax,  or  of 
parietal  abscess. 
4thly.    When  a  communication  occurs  between  the  pleura  and 
the  bronchi: 

a.  The  result  of  violence — rupture  of  the  lung-substance, 

and  tearing  of  the  pulmonary  pleura. 
P,  The  result  of  disease.     Perforation  of  the  pulmonary 
pleura  from   without  inwards,   as  by  empyema;    or 
from  within  outwards,  as  by  ulceration  excited   by 
hydatids,  or   by   tubercular,   cancerous,    pneumonic, 
gangrenous,  metastatic  and  bronchial  gland  abscess, 
or  by  rupture  of  the  pulmonary  pleura  in  emphysema, 
and  pulmonary  apoplexy. 
The  first  and  second  sets  of  cases  are  of  extreme  rarity,  and 
the  third  belongs  exclusively  to  the  province  of  the  surgeon ; 
so  that,  practically,  the  fourth  class  comprises  the  causes  to 
which  our  attention  must  be  specially  directed.     Even  these 
vary  greatly  in  the  frequency  of  their  operation.     Thus  tuber- 
cular ulceration  is  the  efficient  cause  of  perforation  of  the  pul- 
monary pleura  in  a  vast  majority  of  cases.     Dr.  Walshe  has 
stated  90  per  cent,  as  the  proportion  of  cases  in  which,  if  trau- 
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matic  cases  are  excluded,  pneumothorax  is  referable  to  tuber- 
culous ulceration,  and  my  own  experience  leads  me  to  believe 
that  this  is  a  close  approximation  to  the  truth.  For  although 
of  147  cases  collected  by  M.  Saussier,  81  only  are  reported  to 
have  occurred  in  phthisical  patients,  it  is  certain  that  these 
numbers  do  not  furnish  trustworthy  data  for  an  opinion  as  to 
the  causation  of  pneumothorax.  "  Tuberculous  perforation  is 
an  every-day  affair,  which  passes  unnoticed"  and  unrecorded  ; 
whereas  "  perforation  from  gangrene,  vesicular  emphysema, 
hydatids,  pulmonary  apoplexy,  abscess,  and  other  rare  causes, 
are  greedily  caught  hold  of  and  registered."  Hence  it  naturally 
follows  that  when  examples  are  collected  from  different  sources, 
the  result,  as  in  M.  Saussier's  cases,  does  not  show  a  sufficiently 
large  proportion  of  tubercular  disease.  In  the  absence  of  any 
trustworthy  statistics  bearing  on  the  subject,  I  am  constrained 
to  refer  to  my  own  observation  and  to  our  combined  experience 
at  St.  George's  Hospital  as  evidence  on  the  question  at  issue. 
My  own  experience  relates  to  twenty-two  cases,  in  eighteen  of 
which  tuberculous  ulceration  was  the  cause  of  perforation,  in 
one  pneumonic  abscess,  and  in  the  remaining  three  empyema, 
which  emptied  itself  through  the  lung.'  The  post-mortem 
records  of  St.  George's  Hospital  for  the  ten  years  ending 
December  31st,  1850,  tell  of  twenty-three  cases,  in  twenty-one 
of  which  tuberculous  ulceration  was  the  cause  of  perforation, 
and  in  two  pneumonic  abscess.^ 

Thus,  then,  it  is  apparent  that  if  traumatic  cases  are  excluded, 
the  presence  of  pneumothorax  may  be  regarded  as  presumptive 
evidence  of  tuberculous  ulceration  of  the  pleura,  ahd  it  may  be 
satisfactory  to  inquire  as  to  the  usual  seat  of  the  perforation, 
the  age  and  sex  of  the  sufferers,  and  the  period  of  the  phthisical 
disorder  at  which  this  complication  is  prone  to  arise. 

Of  the  18  phthisical  patients  to  whom  my  notes  refer,  11 
were  males  and  7  females.  Of  the  males,  1  was  from  fifteen  to 
twenty  years  of  age,  6  were  from  twenty  to  thirty-five  years  of 
age,  3  were  from  thirty-five  to  fifty  years  of  age,  and  1  was 
fifty-four  years  of  age.  Of  the  7  females,  1  was  only  eighteen 
years  of  age,  4  were  from  twenty  to  thirty-five  years  of  age,  1 
was  thirty-nine  years  of  age,  and  1  was  forty-two. 

In  most  instances  the  patient  was  in  an  advanced  stage  of 
consumption.  This,  however,  is  not  a  necessary  condition  ;  for 
Louis  has  recorded  a  case  in  which  perforation  took  place  within 

>  These  16  cases  do  not  include  any  of  the  instances  which  proved  fatal  in 
St.  George's  Hospital  during  the  decennial  period  ending  Decemher  81, 1860. 

*  See  St.  George's  Hospital  Post-mortem  and  Case  books;  also  **I)ecen- 
nium  Pathologicum, "  cap.  v,  sec.  v;  by  Dr.  T.  K.  Chambers. 
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a  fortnight  after  the  phthisical  symptoms  first  declared  them- 
selves, and  experience  has  fully  demonstrated  the  fact  that  it 
may  occur  at  any  period  of  the  disease.  Nevertheless,  its  oc- 
currence at  other  than  an  advanced  stage  of  the  disease  is  quite 
exceptional. 

In  10  of  my  18  cases,  the  perforation  took  place  on  the  right 
side,  and  in  8  on  the  left ;  but  in  9  of  the  cases  I  am  unable  to 
state  positively  at  what  spot  the  perforation  occurred,  inasmuch 
as  5  of  the  patients  passed  from  my  observation  before  a  fatal 
termination  ensued ;  in  3  of  the  others  there  was  no  post-mortem 
examination,  and  in  1  case  the  firmness  of  the  pleural  adhesions, 
and  the  consequent  tearing  of  the  lung  on  removal,  rendered  it 
impossible  to  ascertain  precisely  the  seat  of  perforation.  In 
the  remaining  9  cases  the  pleura  gave  way,  as  below  stated,  viz. : 

On  the  right  side — In  the  middle  and  outer  part  of  the  upper 

lobe,  in  1  case. 
"  In  the  lower  and  posterior  part   of  the 

upper  lobe,  in  3  cases. 
"  In  the  outer  part  of  the  middle  lobe,  in  2 

cases. 
On  the  left  side — In  the  middle  and  posterior  part  of  the 

upper  lobe,  in  2  cases. 
"  In  the  upper   and  posterior  part  of  the 

lower  lobe,  in  1  case. 

Of  the  21  fatal  cases  which  occurred  in  St.  George's  Hospital 
during  the  decennial  period  embraced  in  Dr.  T.  K.  Chambers's 
"Decennium  Pathologicum,"  "  10  were  males,  and  11  females. 
The  females  were  all  between  seventeen  and  thirty-one.  Of  the 
males,  7  were  from  fifteen  to  thirty,  2  from  thirty  to  forty-five, 
and  1  forty-six  years  of  age."  In  every  instance,  save  one,  the 
tubercular  disease  was  far  advanced.  In  12  of  the  21  cases  the 
perforation  had  occurred  on  the  right  side,  and  in  9  only  on  the 
left — a  fact  which  confirms  my  own  observation,  but  is  opposed 
to  the  statistics  given  by  Dr.  Walshe,  relative  to  74  cases  col- 
lected from  different  authors,  and  to  10  observed  by  himself;  of 
these  84  cases,  we  are  told  that  55  were  examples  of  perforation 
on  the  left,  and  29  only  of  its  occurrence  on  the  right.  For 
obvious  reasons,  the  results  obtained  from  a  number  of  cases 
taken  indiscriminately  at  a  large  public  institution  are  likely  to 
be  more  trustworthy  than  those  gleaned  from  selected  cases,  and 
I  am,  therefore,  inclined  to  believe  that  there  is  probably  little 
or  no  difference  in  the  liability  of  the  two  sides  of  the  chest  to 
suffer  from  this  complication  of  phthisis. 
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With  respect  to  the  precise  seat  of  perforation,  Dr.  Walshe, 
without  giving  any  statistics  on  the  subject,  asserts  that  "  the 
pleura  commonly  gives  way  postero-laterally  in  the  area  com- 
prised between  the  third  and  sixth  ribs.**  I  have  already  given 
the  results  of  my  own  experience  in  the  matter  ;  but  as  I  am  dis- 
posed to  give  credence  to  the  accurate  statistics  of  a  large  public 
hospital,  rather  than  to  any  generally  expressed  opinion,  or  to 
statistics  derived  from  selected  cases,  I  will  again  refer  to  our 
united  experience  at  St.  George's  Hospital.  Thus  in  the  21 
cases  already  alluded  to  as  having  occurred  during  the  decennial 
period  ending  December  31st,  1850,  the  fistulous  openings  from 
the  bronchi  by  vomicae  into  the  pleura  were  as  follows : 

On  the  right  side — In  the  middle  of  the  upper  lobe,  in  3  cases. 

"  In  the  base  of  the  upper  lobe,  in  1  case. 

*'  In  the  middle  lobe,  in  2  cases. 

"  In  the  upper  part  of  the  lower  lobe,  in  1 

case. 

"  In  the  lower  edge  of  the  lower  lobe,  in  1 

case. 

''  Distributed  through  the  upper  part  of  the 

lung,  in  3  cases. 

"  In  another  case  the  lung  contained  many 

tubercles,  but  none  were  softened  at  the 
time  of  death,  and  any  solution  of  con- 
tinuity in  the  pulmonary  tissue,  which 
was  condensed  by  pressure  of  the  air, 
seemed  to  have  been  obliterated. 
On  the  left  side — In  the  middle  of  the  upper  lobe,  in  3  cases. 

"  In  the  anterior  part  of  the  lower  lobe,  in  2 

cases. 

"  In  the  outer  part  of  the  lower  lobe,  in  1  case. 

"  Distributed  through  the  lung,  in  1  case. 

'^  In  2  cases,  though  the  lung  was  full  of 

vomicsB,  the  exact  position  of  the  open- 
ing could  not  be  ascertained. 

These  facts  coincide  very  closely  with  those  observed  by  my- 
self, and  with  Dr.  Walshe's  statement,  that  perforation  common- 
ly occurs  in  the  area  comprised  between  the  third  and  sixth  ribs. 
The  probable  explanation  of  them  is  so  well  put  by  Dr.  Cham- 
bers, that  I  am  tempted  to  give  it  in  his  own  words.  He  says,* 
"But  how  are  the  exposed  parts,"  i.  e.,  the  apex  of  the  lung, 

1  Loc.  cit.,  cap.  V,  sec.  v,  p.  66. 
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"ivoVi  is  the  ordinary  habitat  of  vomicce,  and  the  base^  which  is 

lae   \asual  seat  of  abscess — how  are  these  parts  "guarded?     I 

Wlieve  bj  the  following  provision:  In  breathing,  the  base,  from 

tKe  pressure  of  the  (liaphragm,  antl  the  apex,  from  being  driven 

^p  into  a  corner,  have  less  motion  than  the  middle  of  the  lungs, 

and  consequently,  when  pleurisy  occurs,  they  are  most  liable  to 

o^coiue  adherent  to  the    thoracic  walls.     The  adhesions  thus 

|p>rined  not  only  prevent  the  perforations  there  from  being  de- 

Btected^  but  they  also  prevent  harm  ensuing  from  them. " 

Thus,  then,  I  think  we  are  justified  in  stating  that  pneu- 
i^oiLorax  is  not  more  prone  to  occur  in  one  sex  than  in  the  other, 
nor  oD  one  side  of  the  chest  mure  than  on  the  other;  that  it  is 
most  commonly  met  with  between  the  ages  of  twenty  and  thirty- 
five,  and  is  generally  due  to  perforation  in  the  middle  of  the 
chest  on  either  side,  for  the  reason  that  motion  is  greater  there 
tban  in  any  other  part  of  the  chest,  and  that  therefore  the  pleura 
lin  that  position  is  less  likely  to  be  protected  against  the  results 
of  perforation,  by  adhesion  of  the  two  surfaces  of  the  membrane* 
The  general  symptoms  of  perforation  of  the  pleura  are  the 
suddtju  accession  of  a  shurp  pain  in  the  side,  accompanied  by  a 
sensution  as  of  something  giving  way,  and  followed  hj  intense 
difficulty  and  distress  of  breathing.  Sometimes  the  pain  is  ago- 
fixing  in  the  extreme,  and  all  the  general  symptoms  are  well 
tw^rked;  at  others  there  is  little  or  no  pain  in  the  side,  and 
tboagh  the  breathing  is  very  hurritulj  there  is  no  sensation  of 
*|yspn(iea.  In  a  case  which  I  saw  last  rear  in  consul  tit  tion  with 
•^^r  Allen,  of  St.  John's  Wood,  there  was  neither  pain  or  distress 
^^  breathing;  and  in  the  case  of  Mary  Ann  R — ,  a  young  woman 
^^'oilted  under  my  care  into  the  Crayle  Wlird  of  St.  George's 
L5**^pital,  on  April  22d,  11SG5,^  in  whom  a  circurascrihed  empye* 
[-T^-  emptied  itself  through  the  lungs,  not  only  was  there  very 
"^^le  pain  or  dyspncea,  but  all  traces  of  air  had  disappeared,  and 
"*^  patient  left  the  hospital  apparently  in  perfect  health  within 
_  ee  weeks  after  the  date  of  the  opening  into  the  pleura.  The 
fWde  facts,  though  varying  in  their  details,  have  been  observed 
m  several  other  instances* 

As  soon  as  perforation  has  occiirred,  the  air,  acting  on  the 
pwural  membrane,  excites  irritation,  and  ordinarily  gives  rise  to 
the  outpouring  of  fluid;  so  that  the  signs  of  liydropneamothorax 
tnaj  be  discovered  within  a  very  few  hours.  Orthopnosa  gen- 
erally exists  at  first,  but  it  often  ceases  after  a  time,  and  the 
lient  lies,  as  be  does  in  simple  pleurisy,  on  his  back,  with  his 
"i  somewhat  raised,  and  his  body  slightly  inclined  towards  the 

1  See  Hospital  Cuse-book. 
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affected  side.  Distress  and  anxiety  are  depicted  on  the  counte- 
nance ;  the  complexion  is  pale  and  dusky,  and  the  lips  are  more 
or  less  livid  ;  the  voice  is  weak  ;  the  skin  moist,  and  often  covered 
with  a  cold  clammy  perspiration ;  the  pulse  is  quick  and  feeble, 
and  the  respiration  extremely  hurried. 

The  physical  signs  of  simple  pneumothorax  are  suflSciently 
characteristic.  There  is  evident  convexity  of  the  affected  side, 
with  obliteration,  widening,  and  even  bulging  of  the  intercostal 
spaces,  immobility  or  diminished  movement  of  the  chest-walls, 
and  inaction  or  diminished  movement  of  the  intercostal  muscles, 
contrasting  forcibly  with  the  increased  play  of  the  opposite  side 
of  the  chest  and  the  energy  of  its  intercostal  action. 

Palpation  informs  us  that  the  vocal  fremitus  is  diminished  or 
altogether  annihilated,  that  the  intercostal  spaces  are  more  than 
usually  elastic  and  resilient,  and  that  the  heart  is  more  or  less 
displaced. 

Mensuration  confirms  our  impression  respecting  the  enlarge- 
ment of  the  affected  side,  and  the  increased  width  of  the  inter- 
costal spaces. 

Percussion  elicits  a  clear  tympanitic  resonance,  which  some- 
times changes  its  character  and  becomes  amphoric  and  of  a 
metallic  quality,  over  the  trachea  and  larger  bronchi.  When 
the  dilatation  of  the' chest  and  the  tension  of  the  chest- walls  are 
excessive,  the  true  tympanitic  character  of  the  sound  is  dimin- 
ished or  lost.  As  the  mediastinum,  the  heart,  and  the  diaphragtii 
are  more  or  less  displaced,  the  area  of  clear  resonance  on  per- 
cussion may  extend  considerably  beyond  its  normal  limits,  and 
thus  may  transgress  the  middle  line  of  the  sternum  ;  when 
pneumothorax  occurs  on  the  left  side,  the  pericardial*  dulness 
may  be  wholly  replaced  by  tympanitic  resonance. 

Auscultation  furnishes  different  results  according  as  the 
amount  of  effused  air  is  larger  or  smaller.  If  the  quantity  of 
air  be  small,  the  respiratory  sounds  are  weak  and  distant,  and 
the  vocal  resonance  is  weak  ;  if  it  be  great,  so  that  the  lung  is 
thoroughly  compressed,  the  respiratory  sounds  and  the  vocal 
resonance  are  almost  or  altogether  absent,  except  in  the  inter- 
scapular region  at  the  root  of  the  larger  bronchi,  where  diffused 
blowing  respiration  and  diffused  but  loud  vocal  resonance  may 
still  be  audible.  In  some  instances,  the  voice,  the  cough,  and 
even  the  sound  of  inspiration  may  be  accompanied  by  a  metallic 
or  amphoric  echo,  especially  when  the  communication  with  the 
bronchi  is  free ;  and  in  others,  even  where  little  or  no  respira- 
tory murmur  is  present,  there  may  be  diffused  vocal  resonance 
over  the  entire  chest.  The  heart's  sounds  are  usually  trans- 
mitted feebly  through  the  distended  pleura,  but  sometimes,  as 
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with  the  voice  and  cough,  they  may  give  rise  to  an  echo  of  a 
metallic  quality. 

The  signs  of  hydropneumothorax,  as  the  title  implies,  are  in 
part  those  of  pleurisy  and  in  part  those  of  pneumothorax.  The 
former,  such  as  dulness  on  percussion,  and  the  other  signs  refer- 
able to  the  presence  of  fluid,  are  met  with  in  the  lower  or  more 
dependent  portions  of  the  chest;  the  latter  including  tympanitic 
resonance,  at  the  upper  part,  to  which  air  necessarily  rises. 
Their  precise  character  will  be  manifest  by  reference  to  what 
has  been  already  stated  respecting  the  signs  of  pleurisy  and 
pneumothorax  respectively ;  and  it  need  only  be  added,  that 
their  relative  position  in  the  chest  will  be  found  to  vary  accord- 
ing to  the  posture  of  the  patient. 

jBut  there  are  certain  signs  resulting  from  the  coexistence  of 
air  and  fluid  in  the  same  cavity,  which  are  not  met  with  in  con- 
nection either  with  pleurisy  or  pneumothorax,  but  which  fre- 
quently occur  with  and  are  very  characteristic  of  hydropneumo- 
thorax. I  allude — 1st,  to  fluctuation,  which  is  felt  by  the 
patient  as  well  as  by  the  observer  when  the  body  is  abruptly 
jerked  or  shaken ;  2dly,  to  the  ringing,  splashing  sound — the 
succussi on-sound  of  Hippocrates' — which  is  heard  under  the 
same  circumstances ;  3dly,  to  the  remarkable  metallic  tinkling 
which  sometimes  accompanies  succussion  of  the  patient,  but  is 
also  apt  to  accompany  cough  or  inspiration,  or  a  sudden  change 
in  the  patient's  posture.  The  character  and  mechanism  of  these 
sounds  will  be  seen  by  reference  to  the  former  part  of  this  work  ;* 
and  it  need  only  be  stated  further  that  the  two  former  may  be 
heard  as  well  when  the  communication  between  the  bronchi  and 
the  pleura  has  closed  as  when  it  remains  open  ;  but  that  metallic 
tinkling  is  not  usually  found  to  accompany  inspiration  unless 
the  opening  be  free,  so  that  bubbles  of  air  can  pass  through  the 
fluid  during  inspiration. 

The  quantity  of  air  and  fluid,  and  their  proportion  relatively 
to  one  another,  vary  greatly,  and  thus  of  course  the  distension 
of  the  side  and  the  urgency  of  the  symptoms  arising  therefrom 
are  also  found  to  vary.  This  difference,  as  far  as  relates  to  the 
quantity  of  air,  is  due,  I  believe,  to  a  peculiarity  in  the  form  of 
the  opening  into  the  pleura.  In  some  instances  it  is  valvular, 
and  permits  the  free  ingress  of  air,  but  closes  instantly  against 
its  egress ;  whilst  in  other  cases  it  is  fistulous,  and  admits  of  air 
being  expelled  as  freely  during  expiration  as  it  entered  during 
inspiration.     In  the  former,  air  necessarily  accumulates  in  the 

1  "  Hippocrates  de  Morbis,"  lib.  ii,  45. 
•  See  chapter  x,  pp.  15&-165. 
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pleura  and  causes  enormous  distension ;  in  the  latter,  it  exer- 
cises little  influence  in  producing  distension.  Thus  it  happens 
that  in  certain  cases,  but  not  invariably,  enlargement  of  the 
affected  side  and  displacement  of  the  organs  reach  their  utmost 
limits  in  hydropneumothorax,  and  so  does  amphoric  resonance 
of  the  voice,  the  cough  and  the  respiration — the  amphoric  char- 
acter being  usually  most  marked  in  proportion  as  the  ear  ap- 
proaches the  seat  of  perforation. 

The  general  symptoms  of  hydropneumothorax  do  not  differ 
notably  from  those  of  pneumothorax,  and,  therefore,  need  not 
be  recapitulated. 

The  prognosis  of  pneumothorax  and  hydropneumothorax  is 
always  uncertain ;  and  if  an  opinion  is  asked  as  to  the  issue  of 
any  particular  case,  it  should  be  given  with  due  caution  and 
reserve :  cceteris  paribus,  it  is  most  favorable  in  traumatic  cases 
in  which  the  chest-walls  are  punctured,  and  a  communication  is 
thus  established  between  the  air  and  the  pleural  sac,  but  in 
which,  nevertheless,  the  lung  is  sound  and  is  not  wounded ;  and 
it  is  most  unfavorable  in  perforative  cases  resulting  from  disease 
in  the  tissue  of  the  lung.  But  the  greatest  uncertainty  attaches 
to  the  question,  irrespective  of  that  arising  from  the  cause  of 
the  disease.  The  most  favorable  cases  will  sometimes  terminate 
fatally  in  the  course  of  a  few  days,  whilst  cases  apparently  the 
most  unfavorable  go  on  steadily  to  recovery.  I  have  seen  five 
instances  of  complete  recovery  from  pneumothorax  in  phthisical 
patients,  and  several  in  which  the  patients  recovered  from  the 
immediate  effects  of  the  attack  sufficiently  to  return  to  their 
homes,  though  air  and  fluid  still  coexisted  in  the  pleural  cavity. 
Only  last  year,  a  man  under  my  care  in  the  York  Ward  of  St. 
George's  Hospital,  in  whom  an  empyema  emptied  itself  through 
the  lung,  recovered  rapidly  without  a  single  drawback,*  and  I 
have  known  several  other  instances^  of  the  same  kind. 

There  are  no  statistics  which  throw  any  light  upon  the  prog- 
nosis of  pneumothorax,  nor  have  I  met  with  any  feasible  expla- 
nation of  the  differences  observed  in  its  issue  in  different  cases. 
Certain  it  is,  that  although  the  habits  of  life  and  constitutional 
peculiarities  exercise  their  influence  in  this  as  in  other  disorders, 
they  do  not  afford  an  adequate  explanation  of  the  vast  differences 
observed  in  the  course  of  the  disease.     My  own  experience  in- 

*  Hospital  Case-book,  xxxviii,  p.  178. 

*  One  case  has  been  already  referred  to  (page  194).  In  this  case,  which 
was  under  my  care  in  the  Crayle  Ward  of  St.  Gfcorge's  Hospital,  an  empyema 
emi)tied  itself  through  the  Uin^,  and  yet  the  putit^nt  was  enabled  to  leave  the 
hovspital  without  any  trace  of  air  in  the  pleura,  and  apparently  in  good  health, 
within  three  weeks  from  the  date  of  perforation.  See  Hospital  Case-book 
for  April  22d,  1866. 
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clines  me  to  believe  that,  cceteris  paribus^  those  cases  are  most 
apt  to  run  an  untoward  course,  which  are  accompanied  by  great 
accumulation  of  air,  by  great  displacement  of  the  thoracic  organs, 
and  great  consequent  interference  with  the  functions  of  life ;  and 
that,  thefefore,  an  unfavorable  issue  is  most  probable  when  the 
opening  into  the  pleural  sac  is  of  a  valvular  form,  or  becomes 
so  in  consequence  of  the  superimposition  of  false  membrane. 
Indeed,  I  question  whether  in  some  such  cases  it  may  not  be 
desirable  to  relieve  the  tension  of  the  side  by  puncturing  the 
chest-walls,  and  allowing  the  air  to  escape. 

When  pneumothorax  does  not  prove  rapidly  fatal,  the  opening 
into  the  pleura  may  either  close  or  remain  pervious.  The  for- 
mer condition  occurs  when  the  case  terminates  favorably.  But 
closure  of  the  opening  is  not  necessarily  a  sign  of  a  favorable 
issue.  In  some  fatal  cases  the  opening  may  close ;  in  others  it 
may  remain  patulous.  In  certain  instances,  again,  the  opening 
may  remain  patulous  for  months  or  years,  and  may  ultimately 
close,  and  the  patient  may  recover ;  in  others  -it  may  remain 
pervious  for  an  equally  long  time  without  any  material  declen- 
sion of  the  patient*s  health,  though  recovery  does  not  eventually 
take  place.  Laennec  mentions  the  case  of  a  consumptive  patient 
in  whom  all  the  signs  of  hydropneumothorax,  with  a  pervious 
opening  into  the  pleura,  existed  at  the  expiration  of  six  years ; 
and  I  have  noted  three  in  one  of  which  these  signs  were  present 
at  the  end  of  eleven  months ;  in  another,  at  the  expiration  of 
nineteen  months,  and,  in  the  third,  the  case  referred  to  below,' 
after  the  lapse  of  twenty-seven  months.  Such  cases,  however, 
are  quite  exceptional,  and  can  be  regarded  as  little  else  than 
medical  curiosities. 

The  treatment  of  pneumothorax  is  similar  to  that  recommend- 
ed for  pleurisy,  due  allowance  being  made  for  the  nature  of  the 
malady  from  which  the  affection  has  originated.  Opium,  in  full 
doses,  with  sulphuric  ether,  and  other  diffusible  stimulants  and 
antispasmodics,  may  be  necessary  to  tranquillize  the  nervous 
system,  overcome  the  collapse,  relieve  the  dyspnoea,  and  subdue 
the  agonizing  pain  by  which  the  accession  of  the  disease  is  often 
marked ;  but  as  soon  as  the  first  shock  of  the  attack  is  overpast, 

'  A  man  named  Lacey  was  admitted  into  St.  George's  Hospital,  on  Febru- 
ary 18th,  1846,  suffering  from  empyema  of  the  left  side,  in  whom  this  fact 
was  strikingly  exemplified.  Fourteen  months  after  the  chest  was  punctured 
the  side  was  discharging  freely,  and  two  years  and  three  months  afterwards 
there  was  still  a  discharge  daily.  Five  years  after  the  operation  I  saw  him 
again.  At  that  time  the  opening  in  the  side  was  quite  closed,  and  the  side, 
whloh  had  been  much  collapsed,  had  expanded  considerably.  How  long  the 
discharge  had  continued  it  was  impossible  to  ascertain  with  accuracy,  but 
he  stated  that  it  had  persisted  nearly  three  years. 
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and  reaction  has  set  in,  onr  principal  reliance,  in  traumatic  cr**fii^ 
must  be  on  opium  internally,  and  on  turpentine  and  poppy  fot*i«fi' 
tations  and  blisters  externnlly.  Venesection  has  been  recom- 
mended, and,  in  some  instances,  has  afforded  relief;  but  it  must 
be  remembered  that,  in  the  majority  of  cases,  pneumothorax 
arises  in  persons  whose  lungs  are  organically  diseased,  and  wha 
can  ill  bear  loss  of  blood.  In  such  cases,  therefore,  if  bloodletting 
be  practised,  a  small  quantity  only  of  hloo<l  slioidd  be  drawn.  For 
the  same  reason,  the  constitutional  effects  of  mercury  should  be 
avoided;  and  if  mercury  is  given  at  all,  it  should  be  adminis- 
tered cautiously,  and  in  combination  with  medicine  calculated  U> 
sustain  the  patient's  strength.  In  short,  tbe  treatment  whicJ  t 
have  found  raoat  efficacious  in  tuberculous  cases,  consists  of  th^ 
exhibition  of  full  doses  of  opium  or  other  sedatives,  followed,  ia 
the  course  of  a  few  days,  by  quinine  and  cinchona,  the  mineral 
acids,  cod  liver  oil,  and  a  light  but  nutritious  diet,  aided  from  the 
first  by  turpentine  and  poppy  fomentations,  linseed-meal  poul- 
tices, blisters,  and  the  application  of  mercurial  ointment  on  the 
side,  after  the  manner  recommended  in  pleurisy  occurring  in 
weakly  subjects, 

In  non-tuberculouQ  cases,  tapping  of  the  chest  appears  to  be 
desirable  whenever  the  accumulation,  wljether  of  air  or  fluid,  ia 
such  as  to  produce  great  oppression  of  the  breathing,  and  inter- 
fere with  the  functions  of  life.  But  in  tuberculous  cases,  the 
question  of  tapping  can  seldom  arise,  inasmuch  as  it  can  only  be 
regarded  as  a  palliative,  and,  in  many  instances,  would  not  be 
justifiiihle,  even  when  viewetl  in  that  light.  Nevertheless,  if  the 
mischief  in  the  lungs  is  not  very  extensive,  nor  far  advanced, 
there  cannot  be  any  reason  to  decline  performing  the  operation, 
if  the  urgency  of  the  dyspnoea  or  the  displacement  of  the  thoracic 
organs  is  such  as  to  demand  operative  interference.  It  does  not 
render  matters  materially  worse,  and  it  sometimes  affords  great 
temporary  relief. 

Hydrothorax. 

Ilydrothorax  is  a  term  applied  to  dropsy  of  the  pleura,  or,  in 

other  words,  to  a  non-inflaramatory  accumulation  of  serous  fluid 
in  the  pleural  sacs.  It  commonly  results  from  passive  congestion 
of  the  pleural  vessels,  consequent  on  disease  of  the  heart  and 
obstruction  to  the  pulmonary  circulation,  or  on  Bright's  disease 
of  the  kidneys,  or  other  disorders  which  impoverish  the  blood  and 
tend  to  congestion  of  the  capillary  system.  But  sometimes  the 
congestion  assumes  an  active  form,  and  trenches  closely  on  true 
inflammation.     In  these  cases,  there  is  more  or  less  uneaamess 
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in  the  chest,  and  often  some  accession  of  febrile  action ;  but  these 
soon  pass  off;  and  when  death  occurs,  no  plastic  exudation  or 
other  inflammatory  product  is  found  in  the  chest.  The  effusion, 
as  in  the  former  cases,  consists  of  nothing  more  than  a  thin,  clear, 
yellowish-green,  or  straw-colored,  transparent  serum,  in  which 
some  masses  of  amber-colored,  gelatiniform  lymph  are  some- 
times found  floating. 

Hydrothorax  generally  commences,  and  often  continues  for 
some  time,  without  any  symptom  to  attract  attention  beyond 
gradually  increasing  shortness  of  breath  and  a  sense  of  suffoca- 
tion when  the  patient  attempts  to  lie  down.  There  is  little  or 
no  cough,  no  stitch  in  the  side,  no  pain  or  tenderness  on  pressure 
as  in  pleurisy,  no  febrile  heat  of  skin,  no  marked  acceleration 
of  the  pulse.  The  patient's  posture  is  characteristic.  When 
the  effusion  is  very  scanty,  so  that  he  is  able  to  lie  down,  he  in- 
variably reclines  on  his  back,  rather  than  on  either  side;  but 
after  a  short  time  there  is  always  more  or  less  orthopnoea,  and 
as  effusion  increases,  the  difficulty  and  distress  of  breathing  be- 
come excessive,  all  the  accessory  muscles  of  respiration  are 
brought  into  play,  the  lips  and  face  become  extremely  livid,  and 
the  extremities  also  cold  and  livid ;  the  countenance  is  anxious, 
and  the  skin  is  bedewed  with  a  clammy  perspiration.  Indeed, 
these  symptoms  are  manifested  to  a  far  greater  degree  and  occur 
more  rapidly  than  in  pleurisy.  This  arises  from  the  fact  that 
pleuritic  effusion  is  usually  confined  to  one  side  of  the  chest; 
whereas,  hydrothorax,  being  commonly  referable  to  causes  which 
operate  through  the  general  circulation,  is  apt  to  occur  simultane- 
ously on  both  sides,  so  that  the  functions  of  respiration  arid  cir- 
culation are  more  seriously  disturbed  in  the  latter  than  in  the 
former  affection. 

The  physical  signs  are  almost  identical  with  those  which  have 
been  described  as  accompanying  pleurisy,  with  the  exception 
that  in  hydrothorax,  as  the  pleura  is  not  roughened,  no  friction- 
fremitus  is  felt,  and  no  friction-sound  heard ;  that  percussion 
dulness  occurs  on  both  sides  of  the  chest,  instead  of  being 
limited  to  one  side  ;  that  the  area  of  dulness  shifts  its  position 
with  the  varying  posture  of  the  patient  more  rapidly  and  more 
markedly  than  in  pleurisy ;  and  that  as  effusion  takes  place  on 
both  sides,  there  is  little  or  no  lateral  displacement  of  the  heart 
and  mediastinum  as  in  cases  of  abundant  pleuritic  effusion  on  one 
side  only  of  the  chest. 

The  treatment  of  hydrothorax  must  be  regulated  by  the  nature 
of  the  mischief  from  which  it  arises.  It  is  merely  a  symptom  of 
other  mischief,  and  unless  that  mischief  can  be  remedied,  it  is 
rain  to  expect  to  get  rid  of  the  fluid.     If  it  be  due  to  valvular 
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or  other  disease  of  the  heart,  or  to  disease  of  the  kidney,  or  to 
some  diathetic  disorder,  our  aim  must  be  to  alleviate  the  com- 
plaint by  which  it  is  occasioned,  relieve  the  circulation,  and  so 
put  a  stop  to  further  effusion.  If  we  are  unable  to  do  this,  our 
utmost  efforts  will  not  avail  to  counteract  the  continued  out- 
pouring of  fluid  ;  whereas,  if  we  can  mitigate  the  primary  dis- 
ease, and  arrest  the  effusion,  we  have  a  reasonable  prospect  of 
being  able  to  promote  absorption  of  the  fluid  already  effused. 
Dry  cupping,  repeated  blistering,  and  the  use  of  ioduretted 
lotions  and  ointments  externally,  and  internally  the  administra- 
tion of  diuretics,  absorbents,  and  purgatives,  are  the  means  to 
be  employed  on  these  occasions.  Tapping  is  seldom  needed^ 
and  ought  never  to  be  adopted  unless  effusion  on  both  sides  of 
the  chest  continues  in  spite  of  remedies,  and  threatens  immediate 
suffocation.  Its  performance,  under  such  circumstances,  might 
serve  to  afford  temporary  relief  and  prolong  life,  and,  therefore, 
would  be  justifiable,  even  though  it  be  incapable  of  effecting  a 
cure. 

Hoemothorax, 

Hsemothorax,  or  hemorrhage  into  the  pleural  cavity,  never 
occurs  as  an  idiopathic  affection,  but  is  occasioned  sometimes  by 
a  fracture  of  the  ribs,  or  by  a  wound  of  the  chest-walls,  and 
sometimes  by  the  outpouring  of  blood  consequent  on  disease  of 
the  thoracic  walls  or  the  viscera  which  they  inclose.  Thus  it 
may  result  from  an  aneurism  bursting  into  the  pleural  sac,  from 
the  giving  way  of  the  visceral  pleura  under  the  pressure  of  pul- 
monary apoplexy,  and  from  the  rupture  of  vessels  accompanying 
ulceration  in  various  forms  of  disease  of  the  lungs,  the  pleura, 
or  the  chest-walls.'  These  latter  causes,  however,  are  of  such 
rare  occurrence  that,  in  a  large  majority  of  cases,  the  complaint 
is  of  traumatic  origin. 

Practically  this  affection  calls  for  very  few  remarks,  inasmuch 
as  it  is  not  productive  of  any  characteristic  physical  signs  or 
general  symptoms,  and  admits  of  very  little  relief  by  treatment. 
The  physical  signs  resemble  those  observed  in  pleurisy,  except 
that  pleuritic  friction-sound  is  not  heard  in  hs&mothorax  ;  again 
they  are  similar  to  those  which  accompany  hydrothorax,  except 
that  they  are  confined  to  one  side  of  the  chest,  and  that  the  dul- 

1  Sir  Thomas  Watson  (loc.  cit.,  vol.  ii,  p.  8,  ed.  1)  records  a  remarkable 
case  in  which  an  enormous  hsemothorax  which  had  caused  enlargement  of 
the  left  rtide  of  the  chest,  elfaced  the  intercostal  spaces,  and  pushed  the  heart 
over  to  the  right  of  the  sternum,  resulted  from  scrofulous  ulceration,  which 
had  destroyed  two  of  the  ribs  and  laid  open  one  of  the  intercostal  arteries. 
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ness  on  percussion  does  not  shift  its  position  with  the  varying 
posture  of  the  patient  so  constantly  and  so  completely  as  in  that 
disease.  Further,  in  the  majority  of  cases,  the  accession  and 
full  development  of  the  physical  signs  are  more  sudden  than  in 
either  pleurisy  or  hydro  thorax.  The  general  symptoms  consist 
of  little  more  than  dyspnoea  and  labored  breathing,  the  neces- 
sary results  of  compression  of  the  lung  and  interference  with  its 
action.  But  when  extreme  distress  of  breathing  occurs  sud- 
denly, during  the  progress  of  visceral  disease,  or  after  injury  of 
the  chest,  and,  though  accompanied  by  the  physical  signs  of 
effusion  on  the  one  side  of  the  chest,  is  not  attended  by  any  evi- 
dence of  inflammatory  action,  but  rather  by  pallor,  faintness, 
and  failure  of  the  pulse,  there  is  seldom  much  difiiculty  in 
arriving  at  a  correct  conclusion  respecting  the  nature  of  the 
malady. 

The  treatment  of  hgemothorax  may  be  summed  up  by  the 
statement  that  everything  must  be  done  to  obviate  the  tendency 
to  death.  The  collapse  is  sometimes  so  great  when  the  escape 
of  blood  first  takes  place,  that  diffusible  stimulants  arc  absolutely 
necessary  to  sustain  life ;  afterwards,  when  reaction  has  oc- 
curred, pleurisy  may  be  set  up,  and  treatment  calculated  to 
relieve  that  disorder  may  be  required  accordingly.  The  only 
question  which  can  arise,  is  as  to  the  propriety  of  puncturing 
the  chest  at  the  very  outset  of  the  hemorrhage.  My  own  opin- 
ion is  adverse  to  the  practice,  inasmuch  as  it  is  obvious  that  the 
admission  of  air  into  the  pleura  may  be  prejudicial,  and  that  the 
removal  of  the  pressure  which  the  extravasated  blood  creates 
must  favor  the  continuance  of  hemorrhage,  and  so  endanger 
the  patient's  safety.  I  am  bound,  nevertheless,  to  add  that  my 
objections  to  the  operation  are  purely  theoretical,  and  that  M. 
Roux^  and  others  have  practised  it  with  success.  The  question 
of  performing  the  operation  at  a  later  period,  when  pleurisy  has 
occurred  and  serous  effusion  has  taken  place,  must  be  decided 
on  the  principles  already  discussed,  when  the  subject  of  tapping 
the  chest  in  pleurisy  was  under  consideration. 

1  Reported  by  S^dillot  in  p.  107  of  his  work,  "  De  rEmpydme." 
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CHAPTER    II. 

PNEUMONIA,  OR  INFLAMMATION  OF  THE  LUNGS. 

We  have  hitherto  confined  our  observations  to  pleurisy,  or 
inflammation  of  the  investing  membrane  of  the  lungs.  We 
must  now  pass  on  to  the  consideration  of  pneumonia,  or  inflam- 
mation of  the  substjince  of  the  lungs,  the  true  pulmonary  tissue. 

The  attack  is  generally  preceded  by  restlessness,  followed  by 
shivering,  prostration  of  strength,  feverish  heat  of  skin,  increased 
frequency  of  pulse,  hurried  respiration,  and  short,  dry  cough, 
with  a  stitch  or  catching  pain  in^  the  side,  about  on  a  level  with 
the  nipple.  The  restlessness  and  uneasiness  increase ;  the 
breathing  becomes  more  hurried  and  oppressed,  varying  in  fre- 
quency from  30  to  60  in  a  minute ;  and  even  if  the  cough  were 
dry  in  the  first  instance,  it  is  after  a  time  accompanied  by  the 
expectoration  of  stringy,  adhesive,  and  often  rusty-colored  mu- 
cus. The  patient  lies  on  his  back,  or  slightly  inclined  to  one 
side  or  the  other,  supported  by  pillows;  the  face  is  commonly 
flushed,  the  countenance  anxious;  the  nostrils  are  dilated,  and 
in  full  action ;  the  lips  are  more  or  less  livid,  the  tongue  is 
coated  with  a  white  or  yellowish-white  fur,  the  urine  is  high- 
colored  and  loaded  with  lithates,  and  the  pulse  full  and  frequent, 
varying  from  100  to  120. 

Such  are  the  usual  symptoms  of  pneumonia.  They  are  sub- 
ject, however,  to  every  possible  variation,  and  possess  so  little 
of  a  distinctive  character,  that  a  physical  examination  of  the 
chest  is  needed,  in  order  that  they  may  be  interpreted  correctly. 
With  that  aid,  fortunately,  there  is  little  difficulty  in  recognizing 
their  true  character,  and  tracing  every  step  in  the  progress  of 
the  disease. 

But  before  discussing  the  physical  signs  of  pneumonia,  it  may 
be  well  to  look  a  little  more  in  detail  into  «certain  circumstances 
connected  with  its  invasion,  and  into  the  variations  observed  in 
its  general  symptoms. 

And  first,  as  to  the  circumstjinces  connected  with  its  invasion. 
Inflammation  of  the  lungs  generally  occurs  as  a  primary  affec- 
tion whilst  the  patient  is  apparently  in  good  health.  In  some 
instances,  however,  it  arises  in  connection  with  bronchitis,  the 
inflammation  spreading  gradually  from  the  larger  to  the  smaller 
bronchi,  and  so  by  degrees  to  the  air-vesicles  and  tissue  of  the 
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lungs.  In  other  instances  it  appears  to  be  occasioned  by  the 
congestion  and  irritation  to  which  the  lung  is  subjected  during 
the  progress  of  febrile  disorders.  Its  accession  therefore  may 
be  sudden,  or  it  may  be  gradual  and  insidious. 

Next,  as  to  the  variations  observed  in  the  general  symptoms. 
Shivering  is  the  most  constant  forerunner  of  pneumonia ;  but  it 
may  be  altogether  absent,  even  in  severe  cases.  Therefore, 
although  it  is  generally  observed,  the  mere  fact  of  its  non-oc- 
currence will  scarcely  justify  an  opinion  as  to  the  non-existence 
of  the  disease. 

Pain  in  the  side  is  another  symptom  of  variable  occurrence. 
It  is  usually  present  to  a  greater  or  less  degree,  so  that  M. 
Grisolle,  who  examined  301  cases,  with  a  special  view  to  this 
inquiry,  reports  it  in  no  less  than  272  cases ;  and  in  94  cases 
which  occurred  in  the  physicians'  wards  of  St.  George's  Hos- 
pital, during  the  period  of  my  registrarship,  it  was  noted  in  73 
cases.  Nevertheless,  the  most  formidable  pneumonia  may  exist 
without  it;  or  it  may  be  severe  and  catching  at  one  period  of 
the  disease,  and  slight  or  altogether  absent  at  another. 

It  has  been  state<l — I  know  not  on  what  authority — that  pain 
is  not  met  with  in  cases  of  pure,  uncomplicated  pneumonia,  but 
arises  only  when  the  pleura  becomes  involved  by  an  extension  of 
inflammation  from  the  contiguous  lung-structure.  Observation 
has  led  me  to  doubt  the  accuracy  of  the  statement;  for  although 
it  is  true  that  pain  is  more  constantly  present  in  pleurisy  than 
in  pneumonia,  yet  instances  are  not  wanting  in  which  wide- 
spread pleuritic  inflammation  has  been  unattended  by  pleuritic 
pain.  On  the  other  hand,  cases  of  pneumonia  are  met  with  in 
which  no  evidence  of  pleurisy  can  be  obtained  by  auscultation, 
and  in  which,  nevertheless,  the  stitch  in  the  side  is  very  severe; 
nay  more,  I  have  traced  cases  to  the  dead-house  of  St.  George's 
Hospital,  in  which  pain  in  the  side  had  existed  during  life,  and 
in  which,  after  death,  the  closest  inspection  has  only  served  to 
confirm  the  impression  previously  entertained  as  to  the  absence 
of  pleuritic  inflammation.  Therefore,  whilst  admitting  that 
acute,  catching  pain  in  the  side  is  suggestive  of  pleuritic  compli- 
cation, I  am  bound  to  maintain  that  it  does  not  necessarily  in- 
dicate its  existence.  It  may  be,  and  generally  is,  attributable 
to  pleurisy;  but  in  some  instances  it  is  referable  to  intercostal 
neuralgia,  and  it  ought  not  to  be  regarded  as  of  pleuritic  origin, 
unless  a  careful  physical  examination  of  the  chest  unmistakably 
attests  the  correctness  of  such  an  opinion.  The  mere  presence 
of  a  metallic  or  quasi-segophonic  resonance  of  the  voice  is  not 
sufficient  to  decide  the  question.^     Pleuritic  friction-sound  should 

1  See  pp.  120-124  of  this  ireutise. 
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be  heard,  or  some  other  evidence  of  eflFusion  into  the  pleural 
cavity  obtained,  before  such  a  conclusion  can  be  justified. 

In  corroboration  of  the  view  that  the  pain  which  accompanies 
inflammation  of  the  lungs  is  not  always  occasioned  by  pleurisy, 
is  the  fact  that  its  seat  does  not  usually  coincide  with  that  of  the 
pulmonary  inflammation.  It  is  but  fair  to  conclude  that  pleurisy, 
arising  in  connection  with  pneumonia,  would  occur  in  that  por- 
tion of  the  membrane  which  is  in  apposition  with  the  inflamed 
lung-tissue;  and,  undoubtedly,  when  well-marked  pleuropneu- 
monia occurs,  the  pain  is  commonly  referred  to  that  portion  of 
the  chest  at  which  evidence  of  pneumonia  and  pleurisy  is  to  be 
obtained.  But,  in  the  cases  now  under  consideration,  in  which 
proof  of  pleuritic  inflammation  is  confined  to  the  existence  of  slight 
aegophonic  resonance  of  the  voice,  the  pain  seldom  corresponds 
with  the  seat  of  pneumonia.  It  is  usually  felt  on  a  level  with, 
or  a  little  below  the  nipple ;  but  it  may  occur  in  any  other  por- 
tion of  the  thoracic  walls,  and  it  is  aggravated  by  causes  which 
influence  the  pain  of  intercostal  neuralgia  just  as  much  as  that 
of  pleurisy.  It  is  increased  by  cough  and  by  a  full  inspiration ; 
by  sudden,  change  of  posture,  and  by  suddenly  and  forcibly  rais- 
ing the  arm  on  the  affected  side ;  by  pressure  upon  or  percussion 
of  the  intercostal  spaces  over  the  painful  part,  and,  in  short,  by 
whatever  brings  the  intercostal  muscles  into  play,  or  exerts  any 
pressure  upon  them.  Thus,  it  generally  happens,  that  the  pa- 
tient cannot  lie  on  the  affected  side,  and  prefers  lying  on  his 
back.  In  certain  cases,  however,  I  have  known  a  patient  lie 
most  comfortably  on  the  painful  side,  being  relieved  by  the  uni- 
form pressure  thus  exerted,  though  suffering,  of  course,  some 
increased  oppression  of  the  breathing  in  consequence  of  his  posi- 
tion. It  is  obvious,  then,  that  in  the  existence  of  pain  there  is 
nothing  absolutely  characteristic  of  the  disease  under  considera- 
tion, and  little  even  to  aid  us  in  our  diagnosis. 

DiflSculty  of  breathing  is  another  symptom  which  varies  greatly 
in  severity.  Sometimes  it  is  extreme,  and  is  usually  most  urgent 
between  the  sixth  and  tenth  days  of  the  attack,  sometimes  it  is  so 
slight  that  the  patient  is  hardly  conscious  of  it ;  and  between  these 
two  extremes  every  degree  of  embarrassment  of  the  breathing 
may  be  observed.  It  always  takes  place,  however,  to  a  greater 
or  less  degree,  and  begins  to  manifest  itself  within  a  few  hours 
after  the  commencement  of  the  attack.  The  respirations  may 
amount  to  24  or  26  in  a  minute,  almost  from  the  very  outset  of 
the  attack,  and  may  even  number  35  or  40,  without  any  apparent 
diflSculty  of  breathing;  but  when  they  attain,  as  they  sometimes 
do,  to  60  or  70  in  a  minute,  it  is  obvious  that  suffocation  is  im- 
minent :  the  face  becomes  livid  or  pale,  the  nostrils  are  dilated 
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and  in  full  action,  the  greatest  anxiety  is  depicted  on  the  coun- 
tenance, and  the  patient  is  almost  unable  to  speak. 

Strangely  enough,  the  dyspnoea  is  not  proportioned  to  the 
extent  of  lung  affected  by  inflammation,  and  does  not  appear  to 
be  necessarily  connected  with  mischief  in  any  particular  portion 
of  the  lung;  so  that,  in  many  cas^s,  there  may  be  less  frequency 
of  breathing  when  an  entire  lung  is  inflamed,  than  in  others 
when  a  comparatively  small  portion  of  the  lung-tissue  is  impli- 
cated. This  holds  good  even  when  the  inflammatory  mischief  is 
unaccompanied  by  pain.  The  fact  appears  to  be,  that  some  per- 
sons possess  a  relatively  large  surplus  quantity  of  lung-tissue, 
which  is  not  brought  into  play  during  tranquil  breathing ;  and 
they  are,  therefore,  less  embarrassed  by  the  inflammation  and 
consequent  inaction  of  a  certain  portion  of  their  lung  than  are 
those  who,  possessing  relatively  small  lungs,  ordinarily  employ 
the  whole,  or  the  greater  part,  of  their  respiratory  apparatus. 
Hence,  it  happens  that,  although  extreme  dyspnoea  is  always  a 
symptom  of  the  gravest  import,  it  is  not,  necessarily,  of  fatal 
augury ;  and  that,  viewed  alone,  without  reference  to  other  symp- 
toms, it  is  a  very  uncertain  guide  to  the  extent  of  the  pulmonary 
inflammation. 

There  is  yet  another  point  relative  to  the  respiration,  which  is 
deserving  of  special  notice,  viz.,  that  the  increase  of  its  frequency 
is  out  of  all  proportion  greater  than  that  of  the  pulse.  Thus,  at 
the  very  outset  of  the  attack,  the  respirations  will  be  often  30 
in  the  minute,  whilst  as  yet  the  pulse  does  not  exceed  80  or  84 ; 
and  when  the  pulse  rises  to  100  or  110,  the  respirations  will  be 
found  to  be  45,  50,  or  even  60.  In  like  manner,  with  the  de- 
crease of  the  disease,  the  respirations  fall  in  frequency  more 
rapidly  than  the  pulse,  and  soon  resume  their  natural  relative 
proportions.  Indeed,  the  variations  in  the  ratio  existing  between 
the  pulse  and  the  breathingiis  in  no  disease  more  marked  than 
in  pneumonia;  and  in  none  is  more  information  to  be  derived 
from  it  in  regard  to  the  progress  and  probable  issue  of  the  dis- 
order. 

The  cough  of  pneumonia  is  not  in  any  way  characteristic. 
Commencing  almost  with  the  first  invasion  of  the  disease,  it  is 
not  always  proportioned  either  to  the  extent  or  the  intensity  of 
the  pulmonary  inflammation ;  it  is  generally  frequent,  but  seldom 
occurs  in  paroxysms ;  it  is  short  and  dry  in  the  earlier  part  of 
the  attack ;  looser  and  accompanied  by  expectoration  at  a  some- 
what later  period ;  slight  or  altogether  absent  towards  the  close 
of  fatal  cases.  The  expectoration  at  first  consists  of  nothing 
more  than  ordinary  bronchial  mucus,  but  at  the  expiration  of  a 
day  or  two,  and  sometimes  within  a  few  hours,  it  assumes  a  truly 
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pneumonic  character,  and  becomes  viscid,  semi-transparent,  often 
rusty-colored,  and  tenacious,  adhering  so  strongly  to  the  vessel 
containing  it,  as  to  admit  of  the  vessel  being  turned  upside  down, 
without  becoming  detached  from  its  sides.  The  rusty-colored 
expectoration  consists  of  mucus  intimately  mixed  with  blood — 
not  streaked  with  it  as  in  bronchitis,  but  thoroughly  mixed  and 
amalgamated  with  it — so  that  it  acquires  a  yellowish  or  reddish- 
yellow,  or  even  a  red  color,  according  to  the  quantity  of  the 
blood.  If  the  disease  be  not  very  intense,  the  expectoration 
never  attains  the  degree  of  viscidity  or  the  depth  of  color  above 
referred  to,  but,  though  still  tenacious,  and  adherent  to  the  sides 
of  the  vessel,  moves  from  one  part  to  another,  as  the  vessel  is 
tilted.  If  the  disease,  however  severe,  progresses  to  a  favorable 
termination,  the  sputa  become  more  abundant,  less  adhesive,  and 
less  highly  colored,  passing  through  the  various  shades  of  orange, 
until  at  length  they  become  greenish  or  whitish,  and  resemble 
the  expectoration  of  ordinary  catarrh.  If,  on  the  other  hand, 
the  disease  be  hastening  to  a  fatal  termination,  the  expectora- 
tion becomes  scanty,  less  tenacious,  and  of  a  darker  or  dullish 
brown  hue,  resembling  the  juice  of  prunes.  Sometimes,  if  the 
type  of  inflammation  be  low,  or  if  it  be  connected  with  tubercular 
deposit,  the  mucus  may  be  tinged  or  streaked  with  blood;  and 
in  another  class  of  cases,  which  of  late  years  have  been  more 
frequent  than  formerly,  the  expectoration  is  neither  blood-tinged 
nor  rusty-colored,  but  consists  throughout  of  nearly  colorless, 
stringy,  and  more  or  less  frothy  mucus.  In  fact,  the  character 
of  the  expectoration  varies  greatly  in  different  cases,  and  even 
at  corresponding  stages  of  the  complaint  in  cases  which  other- 
wise resemble  each  other  closely ;  so  that  it  is  impossible  from 
mere  inspection  to  draw  any  inference  as  to  the  stage  at  which 
the  disease  has  arrived,  or  as  to  the  precise  condition  of  the  lung. 
Under  the  microscope  the  rusty-colored  sputa  of  pneumonia  are 
seen  to  consist  of  mucus-corpuscles,  epithelium,  exudation-cells, 
granular  matter,  blood-discs,  oil-globules,  and  casts  more  or  less 
perfect  of  the  ultimate  subdivisions  of  the  bronchi.  Sugar  has 
been  detected  in  it  during  the  height  of  the  inflammation;  and 
Dr.  Beale  has  shown  that  an  excess  of  chloride  of  sodium  is  con- 
stantly present.^  Bamberger  reports  that,  during  the  inflamma- 
tory period,  the  sulphuric  acid  in  the  sputa  is  remarkably  in- 
creased, while  the  alkalies  in  combination  with  phosphoric  acid, 
which  enter  largely  into  catarrhal  sputa,  are  almost  wholly  ab- 
sent.^   During  the  advanced  stages  of  inflammation  of  the  lungs, 

*  **  Med.-Chir.  Trans.,*'  vol.  xxxv. 

*  See  **  Year-book  of  Med.  and  Surgery  for  1862,"  New  Sydenham  Society. 
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when  the  respiration  is  very  frequent,  the  expired  air  is  colder 
than  natural,  and  contains  less  than  the  ordinary  proportion  of 
carbonic  acid.  This  has  been  clearly  proved  by  the  experiments 
of  Nysten,  and  is  doubtless  attributable  to  the  impermeability 
of  the  lung,  and  to  the  consequent  diminished  activity  of  the 
chemical  changes  taking  place  in  the  pulmonary  apparatus. 

Heat  of  skin  is  one  of  the  most  constant  symptoms  of  inflatn- 
mation  of  the  lungs.  The  temperature  of  the  surface  is  almost 
always  raised,  and  the  skin  is  often  pungently  hot  and  burning. 
Sometimes  the  thermometer,  placed  in  the  axilla,  or  under  the 
tongue,  will  rise  on  the  first  day  to  100  or  102,  and  on  the  third 
or  fourth  day  to  105° ;  but  after  the  sixth  or  seventh  day  the 
temperature  begins  to  fall,  and  when  the  breathing  is  much  op- 
pressed, and  the  disease  is  tending  to  a  fatal  termination,  the 
temperature  of  the  body  sinks,  the  surface  becomes  cold,  a 
clammy  perspiration  breaks  out,  and  a  vesicular  eruption  of 
sudamina  sometimes  makes  its  appearance.  A  decrease  of  tem- 
perature always  precedes  the  falling  of  the  pulse  and  the  com- 
mencement of  resolution. 

The  pulse  varies  greatly  in  different  cases  and  at  different 
periods  of  the  disease.  About  the  third  or  fourth  day  of  the 
attack  it  generally  beats  12C  or  130  per  minute,  and  in  cases 
tending  to  a  fatal  issue  it  may  attain  to  160  beats  per  minute ; 
but  in  some  persons  the  disease  may  run  its  course  with  a  pulse 
not  exceeding  GO  or  70.  In  most  of  such  cases  there  is  a  re- 
markable absence  of  feverish  excitement,  and  the  symptoms 
have  always  appeared  to  me  to  denote  passive  congestion  rather 
than  truly  active  inflammation.  Certain  it  is  that  in  the  more 
formidable  types  of  the  disease  the  pulse  is  always  frequent,  and 
in  the  first  instance  generally  full  and  resistant;  and  even  when 
the  breathing  has  become  oppressed  and  the  pulmonary  circula- 
tion embarassed,  it  is  still  rapid,  though  small  and  feeble,  and 
sometimes  intermittent.  In  one  instance  only  have  I  chanced 
to  meet  with  a  quiet  pulse  coincidently  with  serious  and  exten- 
sive pulmonary  inflammation ;  and  in  the  case  alluded  to,  the 
pulse  increased  in  frequency  after  the  first  violence  of  the  attack 
had  abated.  I  am  unable  even  to  offer  a  conjecture  as  to  the 
cause  of  the  slowness  of  the  pulse  in  these  cases,  but  the  sug- 
gestion offered  by  Dr.  Walshe  as  to  the  pulse  in  such  patients 
being  still  slower  in  health,  is  not  in  accordance  with  the  results 
of  general  observation.  The  same  slowness  of  the  pulse  is  some- 
times observed  in  pericarditis,  peritonitis,  and  other  inflamma- 
tory disorders ;  and  in  those  cases,  just  as  in  the  case  of  pneu- 
monia above  alluded  to,  I  have  known  the  frequency  of  the 
pulse  increase  with  the  subsidence  of  the  inflammatory  mischief. 
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The  blood  in  pneumonia  is  highly  charged  with  fibrine,  so  much 
so  that  the  fibrinous  element  amounts  sometimes  to  13  parts  per 
1000,  and  on  the  average  to  7.3  parts.*  Consequently,  when 
venesection  is  practised,  the  clot  is  highly  bufibd  and  cupped ; 
and  when  the  circulation  through  the  lung  is  much  impeded, 
there  is  a  great  disposition  to  the  formation  of  fibrinous  coagula 
in  the  right  cavities  of  the  heart.  In  some  cases  the  presence 
of  these  coagula  forms  a  serious  aggravation  of  the  danger,  and 
renders  recovery  impossible. 

The  brain  sympathizes  with  the  general  disturbance,  and 
"cerebral  symptoms'*  not  unfrequently  result.  These  consist 
of  headache,  which  is  amongst  the  earlier  and  more  common 
accompaniments  of  pneumonia ;  of  delirium,  which,  though  less 
common,  is  by  no  means  of  unfrequent  occurrence  f  and  of  con- 
vulsions and  coma,  which  are  rarely,  if  ever,  met  with,  except 
towards  the  close  of  fatal  cases.  These  head  symptoms  when 
severe,  are  always  alarming ;  for  they  denote  that  the  nutrition 
of  the  brain  is  seriously  interfered  with ;  and  inasmuch  as  this 
can  take  place  only  through  the  medium  of  the  blood,  it  is  ob- 
vious that  the  vital  fluid  must  be  either  highly  charged  with  a 
materies  morhi^  or  else  must  be  very  imperfectly  arterialized. 
In  either  case  it  is  unfit  for  the  proper  maintenance  of  the  vital 
functions,  and  in  its  effects  affords  a  measure  of  the  severity  of 
the  disease,  of  the  extent  and  intensity  of  the  mischief  in  the 
chest,  and  of  the  irritability  of  the  nervous  centres.  My  opin- 
ion, however,  is  opposed  to  the  belief  that  the  delirium  occurs 
merely  as  a  consequence  of  the  impeded  state  of  the  pulmonary 
circulation.  I  am  rather  inclined  to  regard  it  as  invariably  de- 
pendent on  a  poisoned  blood,  the  morbid  action  of  which  is  ren- 
dered more  surely  operative  by  its  imperfect  arteralization,  and 
by  some  unusual  excitability  of  the  brain. 

Herpes  labialis  is  apt  to  appear  about  the  third  or  fourth  day 
of  the  attack,  especially  in  young  and  middle-aged  patients,  and 
is  usually  regarded  as  of  good  augury.  But  I  am  inclined  to 
doubt  the  correctness  of  this  opinion.  The  mortality  is  cer- 
tainly less  in  cases  in  which  an  eruption  of  herpes  takes  place ; 
but  this  is  explicable  by  the  fact  that  the  eruption  commonly  oc- 
curs at  an  age  when  the  rate  of  mortality  from  pneumonia  is 
always  low.     In  the  few  instances  in  which  I  have  observed  it 

*  See  Simon's  ♦'  Chemistry,"  Sydenham  Society's  publication,  vol.  i,  p.  260. 

2  A  remarkable  instance  of  violent  maniacal  delirium  in  connection  with 
inflammation  of  the  upper  lobe  of  the  right  lung  occurred  in  a  man  (Job 
Warren,  a;t.  24),  admitted  under  my  care  into  the  Cambridge  Ward  of  St. 
George's  Hospital,  February  7th,  18<>2.  It  came  on  suddenly  without  pre- 
vious headache,  and  subsided  under  the  use  of  full  doses  of  opium  and  ether. 
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in  early  or  advanced  life,  the  issue  of  the  cases  has  not  been 
favorable.^ 

The  digestive  organs  are  usually  deranged  to  a  greater  or 
less  extent,  but  not  in  any  constant  or  characteristic  manner. 
Thirst  is  sometimes  a  prominent  symptom,  more  especially 
among  children.^  The  appetite  is  impaired  or  altogether  lost ; 
vomiting  occurs  sometimes,  but  not  generally ;  the  tongue  is 
usually  furred,  and  the  bowels  are  often  but  not  invariably 
costive. 

The  urine  is  generally  scanty  during  the  height  of  the  dis- 
ease, deep-colored,  loaded  with  lithates,  and  of  specific  gravity 
varying  from  1015  to  1030,  or  even  higher.  The  amount  of 
urea  is  always  increased  at  the  commencement  of  the  disease, 
and  especially  from  about  the  fourth  to  the  sixth  days,  after 
which  it  gradually  decreases,  and  may  fall  below  the  normal 
amount.  Sometimes  the  urine  contains  a  few  crystals  of  lithic 
acid  and  of  oxalate  of  lime,  and  occasionally  a  small  quantity 
of  albumen ;  the  inorganic  salts  are  deficient,  the  chloride  of 
sodium  especially  so — a  fact  observed  in  other  acute  inflamma- 
tory disorders,  and  dependent  in  great  measure  on  the  nature 
of  the  food  consumed.  It  has  been  found,  however,  that  as  the 
chlorides  decrease  in  the  urine  they  increase  in  quantity  in  the 
sputa,'  and  vice  versa,  and  it  is  therefore  probable  that  their  defi- 
ciency in  the  urine  is  partly  attributable  to  their  determination 
to  the  inflamed  lung. 

It  will  be  admitted,  then,  that  there  is  nothing  in  the  general 
symptoms  of  pneumonia  to  guide  us  with  certainty  to  a  correct 
diagnosis.  If  the  sputa  happen  to  be  extremely  adhesive,  semi- 
transparent,  and  rusty-colored,  and  present  under  the  micro- 
scope the  characters  already  described  as  appertaining  to  pneu- 
monic expectoration,  it  is  fair  to  conclude  that  inflammation  of 
the  pulmonary  tissue  is  present.  But  inflammation  of  the  lungs- 
may  be  very  severe,  and  yet  the  sputa  may  not  be  characteris- 
tic ;  so  that  it  is  only  by  reference  to  the  physical  signs  that  a 
correct  conclusion  can  be  drawn  as  to  the  nature  of  the  disease 
and  the  stage  at  which  it  has  arrived. 

It  has  been  already  stated  that  the  physical  signs  are  de- 
pendent on  the  morbid  changes  to  which  inflammation  gives  rise 
in  the  lung,  and  it  may  be  well,  therefore,  to  collocate  a  descrip- 

1  Herpes  occurred  in  182  out  of  421  cases  of  pneumonia  observed  by  Geiss- 
ler;  and  of  the  herpetic  cas^s  17  only  died,  wnereas  70  of  the  non-herpetic 
patients  succumbed  to  the  disease  (see  Froriep's  "  Notizia, "  vol.  iii,  No.  7, 
1861,  quoted  in  "Med.  Times  and  Gazette,"  February  Ist,  1861). 

«  Rilliet  et  Barthez,  p.  99. 

•  See  Dr.  Beale's  paper  in  "  Me^.-Chir.  Trans.,"  vol.  xxxv. 
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tion  of  the  morbid  changes  and  pliysical  signs  which  are  usually 
observed  at  different  stages  of  the  disease. 

By  common  consent,  the  course  of  pneumonia  has  been, 
divided  into  three  stages,  corresponding  to  three  well-marked 
and  distinctive  conditions  of  the  lung.  The  first  is  that  of  en- 
gorgement or  splenization  ;  the  second,  that  of  red  hepatization; 
the  third,  that  of  gray  hepatization^  or  diffused  suppuration  of 
the  pulmonary  tissue.  The  peculiarities  of  each  condition  and 
the  physical  signs  by  which  they  are  each  accompanied  will  be 
seen  on  reference  to  the  subjoined  description. 


Morbid  Anatomy. 

First  Stage — Engorgement^  or  Splenization, 

The  pulmonary  capillaries  are  gorged  with  blood,  and  the  air- 
cells  are  loaded  with  bloody  serum,  which  has  exuded  into  them, 
and  has  been  rendered  frothy  by  the  admixture  of  air. 

The  inflamed  lung  is  of  a  livid  red  or  violet  color  externally, 
and  its  surface  is  less  smooth  and  glistening  than  natural ;  it 
does  not  collapse  like  a  healthy  lung,  and  is  heavier  and  less 
crepitant  under  the  finger ;  moreover,  it  is  less  elastic  than 
natural,  so  that  it  pits  on  pressure  like  an  oedematous  lung. 

When  cut  into,  a  quantity  of  reddish,  frothy  fluid  escapes, 
and  the  cut  surface  is  seen  to  be  spongy  and  of  a  brick-red 
color.  A  gentle  stream  of  water  directed  on  it  will  wash  away 
the  greater  part  of  the  exudation,  and  render  this  condition 
more  apparent.  The  lining  membrane  of  the  bronchial  ramifi- 
cations is  of  a  deep  red  color. 

The  permeability  of  the  lung  is  lessened,  not  destroyed ;  so 
that,  although  the  specific  gravity  of  the  lung-tissue  is  increased, 
the  most  engorged  portions  will  float  when  placed  in  water.  Its 
consistence  is  found  to  be  diminished,  and  its  tissue  is  softer 
than  natural,  and  easily  torn,  like  the  spleen.  Hence  the  term 
splenization. 

If  resolution  takes  place  at  this  stage  of  the  complaint,  the 
sero  sanguinolent  fluid  which  has  been  poured  out  is  absorbed, 
the  congestion  gradually  passes  off,  and  the  lung  returns  to  its 
normal  condition. 

In  certain  instances,  which  during  life  are  unaccompanied  by 
crepitation,  there  is  little  or  no  frothy  fluid  in  the  air-cells,  but 
the  interlobular  cellular  tissue  is  the  seat  of  inflammation,  and 
is  distended  with  a  reddish-colored  fibrinous  exudation,  which 
presses  upon  and,  for  the  time,  obliterates  the  air-vesicles. 
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Second  Stage — Red  Hepatization. 

Not  only  are  the  pulmonary  capillaries  gorged,  but  the  air- 
cells  are  distended  with  fibrinous  exudation,  which  produces  con- 
solidation of  the  pulmonary  tissue,  so  that  the  lung  does  not 
collapse  when  the  chest  is  opened.  The  surface  of  the  lung  is 
still  of  a  brownish-red  or  livid-red  color,  but  the  hepatized 
portions  no  longer  contain  air,  no  longer  crepitate  under  pres- 
sure, and  sink  when  placed  in  water. 

When  an  incision  is  made  into  the  lung,  the  fluid  which  es- 
capes is  usually  thicker  and  less  in  quantity  than  in  the  state  of 
engorgement ;  it  is  of  a  reddish-brown  or  claret  color,  and  al- 
most free  from  admixture  of  air.  The  lung-tissue  is  no  longer 
spongy  in  appearance;  it  is  evidently  more  compact  and  solid 
than  natural,  and  is  sometimes  firm  and  resistant ;  but  more 
commonly  it  is  soft  and  friable,  or  easily  broken  down ;  so  much 
so,  indeed,  that  it  may  be  quite  rotten,  and  may  be  reduced  to 
a  state  of  pulp  by  the  slightest  pressure. 

Its  cut  surface  is  frequently  smooth,  and  resembles  the  cut 
surface  of  liver ;  more  commonly  it  is  granular,  and  occasionally 
it  is  pulpy  and  almost  diffluent.  Sometimes  it  is  of  a  uniform 
claret-red  color,  but  at  others  mottled  or  variegated,  partly  from 
the  presence  of  black  pigment,  and  partly  from  the  contrast  af- 
forded by  the  interlobular  cellular  tissue,  and  by  the  coats  of 
the  bronchial  tubes  and  vessels,  which  are  less  red  than  the  sur- 
rounding tissue. 

Its  torn  surface  is  always  granular,  and  when  the  granula- 
tions are  carefully  examined  with  a  lens  of  low  power,  they  are 
seen  to  be  swollen  air-cells,  filled  with  blood-tinged  coagulated 
fibrine,  which  sometimes  may  be  detached  from  the  cell-walls  to 
which  it  is  adherent.  In  some  rare  instances  the  interlobular 
cellular  tissue  appears  to  be  the  principal  seat  of  mischief,  and 
is  seen  to  be  infiltrated  with  fibrinous  exudation,  in  which  case 
the  air-vesicles  are  compressed  and  almost  obliterated,  instead 
of  being  distended  with  exudation,  and  the  torn  surface  of  the 
lung  does  not  present  the  usual  granular  appearance. 

As  the  second  passes  into  the  third  stage  of  the  disease,  the 
hepatized  lung  becomes  less  dark  colored,  and  traces  of  a  gray 
or  yellowish  matter  may  be  perceived  here  and  there  mixed  with 
the  reddish  fluid  which  escapes  when  the  cut  surface  is  gently 
scraped  with  a  scalpel. 

When  resolution  takes  place  at  this  stage  of  the  complaint,  a 
serous  fluid  is  poured  out,  which  leads  gradually  to  the  separa- 
tion and  liquefaction  of  the  fibrinous  matter  previously  efi*used, 
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and  as  the  liquefied  matters  are  expectorated  the  lung  becomes 
more  pervious  to  air. 

Ultimately  the  exuded  matter  may  be  thoroughly  got  rid  of 
by  expectoration,  the  engorgement  of  the  pulmonary  capillaries 
may  pass  off,  the  color  and  sponginess  of  the  lung  return,  and 
its  tissue  may  reassume  its  normal  appearance. 

TJiird  Stage — Gray  Hepatization. 

This  consists  in  diffuse  suppuration  of  the  pulmonary  tissue, 
and  is  sometimes  termed  purulent  infiltration.  In  this  stage 
the  coloring  matter  of  the  blood  disappears,  the  solid  fibrinous 
exudation  is  broken  up,  and  is  gradually  replaced  by  liquefied 
exudation-matter  and  true  pus.  The  affected  portion  of  the 
lung  is  of  a  gray  or  dirty  gray  color,  or  mottled,  from  admix- 
ture of  black  pigment  or  red  coloring  matter;  it  is  dense  and 
impermeable  to  air,  sinking  instantly  in  water,  and  is  soft  and 
rotten,  breaking  down  under  pressure  into  a  yellowish-gray 
pulpy  mass.  When  an  incision  is  made  into  it,  its  whole  tex- 
ture is  seen  to  be  infiltrated  with  pus ;  puriform  matter,  unmixed 
with  air,  oozes  from  every  divided  bronchus,  and  from  almost 
every  air-cell,  and  emits  a  faint,  disagreeable  odor ;  and  w^hen 
the  liquid  matter  has  been  removed  by  washing,  the  granular 
texture  so  characteristic  of  the  second  stage  of  the  disease,  is 
seen  to  have  almost  disappeared ;  here  and  there,  however,  it 
still  partially  exists,  the  granulations  being  of  a  gray  color. 

Sometimes,  though  rarely,  a  circumscribed  abscess  results 
from  pneumonic  inflammation,  so  rarely,  however,  that  when 
Laennec  published  the  second  edition  of  his  work,  he  had  met 
with  only  six  examples  of  it;  and,  amongst  the  cases  which 
proved  fatal  in  St.  George's  Hospital  during  the  ten  years 
ending  December  31st,  1850,  twenty-two  instances  only  of  pul- 
monary abscess  were  met  with,  including  cases  of  secondary 
inflammation.  When  it  does  occur,^  it  forms  an  irregular-shaped 
cavity,  with  ragged  walls,  containing  puriform  matter,  and  sur- 
rounded by  rotten  lung-tissue,  infiltrated  with  pus.  When  it 
has  discharged  its  contents  it  may  collapse  and  cicatrize,  and 
thus,  if  the  portion  of  lung  involved  be  large,  it  may  lead  to 
retraction  of  the  chest-walls  over  the  collapsed  parts. 

Another  occasional  result  of  pneumonic  inflammation  is  gan- 

'  M.  Grisollc  is  of  opinion  that  the  formation  of  pneumonic  abscess  U  con- 
nected with  a  debilitated  constitution.  He  says  (loc.  cit.,  p.  332) — "Sur 
seize  individus  qui  ont  succombe  avec  des  abc'bs  pulmonaircs  primitifs,  et 
pour  lesquels  on  a  tenu  compte  dc  I'^lat  constitution nol,  je  n'en  trouve  que 
deux  ay  ant  les  attribute  d'une  bonne  constitution." 
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grene,  either  circumscribed  or  diffused — most  commonly  circum- 
scribed aod  very  limited  in  extent.  Its  occurrence,  however, 
is  even  more  rare  than  ordinary  abscess.  I  have  only  met  with 
it  on  three  occasions,  and  it  was  not  once  noted  amongst  the 
305  cases  of  pneumonia  referred  to  by  M.  Grisolle.*  Indeed  it 
is  doubtful  whether  its  occurrence  is  not  attributable  to  some 
constitutional  taint,  some  peculiarly  distempered  condition  of 
the  blood  leading  to  embolism  of  the  nutrient  vessels,  and  not 
to  the  violence  of  the  pneumonic  inflammation.  Certain  it  is  that 
the  arteries  leading  to  the  gangrenous  parts  are  often  filled 
with  coagula.  The  gangrenous  portion  is  of  a  greenish-brown 
color,  and  is  sometimes  soft  and  wet,  more  often  diffluent,  and 
emits  an  intensely  fetid  odor.  Even  during  life,  the  abominable 
stench  is  characteristic  of  mortification.  It  results  in  the  grad- 
ual liquefaction  and  elimination  of  the  dead  matter,  and  the 
consequent  formation  of  a  cavity  which  may  collapse  and  cica- 
trize like  an  ordinary  pneumonic  abscess. 

In  some  instances  pneumonia  terminates  in  induration  of  the 
lung :  the  exudation-matter,  instead  of  undergoing  the  process 
of  softening,  hardens,  and  subsequently  contracts ;  rendering 
the  lung-tissue  tough  and  impervious  to  air,  and  the  bulk  of  the 
lung  smaller  than  natural.  On  two  occasions  I  have  met  with 
cases  in  point.  The  physical  signs  of  pulmonary  consolidation 
were  very  persistent,  and  a  post-mortem  examination  showed 
that  simple  consolidation  and  contraction  of  a  lung  had  occurred 
without  pleuritic  inflammation.  Such  cases,  I  believe,  are  not 
examples  of  ordinary  pneumonia,  but  are  connected  with  an  ex- 
udation more  than  usually  fibrinous  into  the  interlobular  cellular 
tissue ;  undoubtedly  they  are  extremely  rare ;  and,  in  some  of 
the  instances  referred  to  by  authors  as  lungs  contracted  by 
pneumonia,  I  believe  the  lungs  to  have  been  collapsed,  and  in 
others  to  have  been  compressed  by  pleuritic  effusion. 


Physical  Signs. 

First  Stage, 

Inspection, — The  costal  movements  are  not  materially  dimin- 
ished except  when  catching  pain  in  the  side  leads  to  their  being 
restrained. 

Palpation, — No  material  alteration  can  be  perceived  in  the 
vocal  fremitus. 

Mensuration, — The  size  of  the  affected  side  is  not  increased. 

1  Grisolle,  loc.  cit.,  p.  846. 
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Percussion. — A  peculiar  amphoric  quality  of  resonance  is 
often  emitted  by  that  portion  of  the  chest  at  which  inflammation 
is  just  beginning  ;*  but  this  ceases  soon  after  the  commencement 
of  exudation,  and  is  replaced  by  dulness  more  or  less  marked, 
according  to  the  amount  of  exudation  and  the  extent  of  lung 
involved. 

Auscultation, — During  the  early  period  of  engorgement,  and 
before  exudation  takes  place,  the  breathing  is  weak  in  the  af- 
fected parts  ;  exaggerated  in  their  immediate  vicinity.  As  soon 
as  fluid  is  poured  out,  the  respiratory  sounds  are  obscured  or 
replaced  by  the  characteristic  small  crepitation  of  pneumonia — 
a  sound  as  of  a  multitude  of  minute  crackles,  which  occur  in  a 
volley  towards  the  close  of  inspiration,  and  are  not  afiected  by 
cougliing  or  expectoration.  Neither  bubbling  r&les  nor  rhonchi 
are  audible,  unless  bronchitis  be  also  present. 

When  the  air-cdls  become  completely  filled  and  the  minute 
bronchial  ramifications  obstructed  by  exudation,  the  crepitation 
ceases;  and  when,  as  often  happens,  inflammation  extends  to  the 
smaller  bronchi  and  capillary  bronchitis  is  set  up,  small  bub- 
bling riiles  are  heard  accompanying  expiration  as  well  as  inspi- 
ration. In  some  few  instances,  especially  when  pneumonia 
arises  in  connection  with  acute  rheumatism,  tubular  breathing  is 
rapidly  induced,  but  crepitation  never  occurs — a  fact  which  I 
have  verified  on  several  occasions,  and  believe  to  be  attributable 
to  the  occurrence  of  exudation  into  the  interlobular  cellular  tis- 
sue, and  consequent  immediate  occlusion  of  the  air-cells.  The 
mere  non-occurrence  of  crepitation,  therefore,  is  not  a  certain 
proof  of  the  non-existence  of  inflammation  of  the  lung-tissue. 

The  vocal  resonance  is  usually  somewhat  intensified. 

If  the  disease  is  checked  at  this  stage,  and  resolution  takes 
place,  crepitation  gradually  ceases,  and  is  replaced  by  the  re- 
spiratory murmur,  whilst  at  the  same  time  the  chest  recovers  its 
normal  resonance  on  peVcussion. 

Second  Stage. 

Inspection. — The  costal  movements  are  diminished  on  the  af- 
fected side;  that  of  elevation,  however,  less  than  that  of  expan- 
sion.    On  the  unaffiBcted  side  they  are  somewhat  increased. 

Palpation. — The  vocal  fremitus  varies.  It  is  usually  above 
the  average  standard,  but,  in  some  instances,  it  falls  below  it, 
and  occasionally,  when  the  bronchi  are  plugged  with  exudation 
it  is  altogether  abrogated.     Of  this  I  have  no  doubt;  for,  on 

*  See  pp.  68-75  of  this  treatise. 
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two  occasions  in  which  during  life  I  noted  entire  absence  of 
vocal  thrill,  I  had  the  opportunity  of  verifying  by  post-mortem 
examination  the  existence  of  mere  pneumonic  consolidation. 

Mensuration. — I  have  never  been  able  to  satisfy  myself  as  to 
the  existence  of  any  increase  in  the  size  of  the  affected  side,  but 
M.  Grisolle  asserts  that  he  has  detected  slight  enlargement  in 
some  rare  instances.* 

Percussion, — The  sound  is  usually  dull,  and  the  s^nse  of  re- 
sistance to  the  finger  considerable.  In  some  instances,  however, 
the  diminution  of  clearness  is  not  great,  and  in  others,  percussion 
may  elicit  a  clear  but  shallow  resonance.  This  occurs  only  when 
a  superficial  layer  of  the  lung  contains  air,  whilst  solidified  lung 
lies  behind  it.^ 

Auscuhatimi, — The  respiration  is  of  a  hollow  character,  some- 
times diffused  throughout  the  hepatized  portion,  but  more  com- 
monly tubular  in  its  centre,  and  harsh,  diffused,  and  blowing 
towards  its  periphery.  Over  those  portions  where  tubular  breath- 
ing exists  there  is  entire  absence  of  rales  and  rhonchi,  and  in- 
tense vocal  resonance  is  heard,  which  is  usually  of  a  metallic, 
ringing  character,  and  often  quasi  aegophonic.  Towards  the 
confines  of  the  hepatized  portion  the  vocal  resonance  is  less  in- 
tense, and  loses  its  ringing  and  bleating  character.  Just  beyond 
the  limits  of  the  hepatization,  fine  crepitation  is  often  audible. 

Sometimes,  when  the  fibrinous  exudation  is  very  great  and 
the  bronchi  become  obstructed,  neither  tubular  breathing,  nor 
rales  nor  rhonchi,  are  audible  over  the  hepatized  lung;  there  is 
little  or  no  vocal  resonance,  and  therje  is  absolute  dulness  on 
percussion.  Such  examples,  however,  are  somewhat  uncommon. 
The  heart's  sounds  are  frequently  transmitted  through  the  con- 
solidated lung  with  unnatural  intensity;  but  the  facility  of  their 
transmission  appears  to  vary  with  the  precise  species  of  exuda- 
tion, and  the  consequent  condition  of  the  consolidated  lung. 
Through  some  lungs  which  are  extensively  hepatized  the  heart's 
sounds  are  not  transmitted  at  all;  through  others,  also  exten- 
sively hepatized  but  still  vibratile,  not  only  are  the  cardiac 
sounds  transmitted,  but  a  distinct  fremitus  may  be  conveyed  to 
the  hand. 

*  **  Traits  pratique  de  la  Pncnmonio,"  par  M.  Grisolle,  pp.  22G-7. 

•  See  pp.  68-75  of  this  treatise.  The  cases  referred  to  by  various  authors 
in  which  this  resonance  is  attributed  to  the  proximity  of  an  air-distended 
stomach,  or  to  the  presence  of  a  large  bronchus  behind  a  thin  layer  of  solid- 
ified lung,  are  all,  i  believe,  explicable  by  the  condition  of  lung  above  de- 
scribed. If  the  proximity  of  an  air-distended  stomach  would  occasion  this 
resonance,  it  ought  to  be  present  in  almost  every  case  of  pneumonic  consoli- 
dation of  the  lower  lobe  on  the  left  side. 
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As  soon  as  resolution  has  commenced,  and  liquefaction  of  the 
solid  exudation-matter  has  taken  place,  other  signs  begin  to 
manifest  themselves.  The  respiration  is  then  accompanied  by 
returning  crepitation,  or  more  often  by  moderate-sized  rales, 
resulting  from  air  passing  to  and  fro  through  the  fluid  which 
occupies  the  air-cells  and  smaller  bronchial  ramifications.  If 
any  of  the  larger  bronchi  contain  fluid,  the  rales  may  not  only 
become  large  and  coarse,  but,  if  the  surrounding  lung-tissue 
remains  condensed,  may  even  give  rise  to  the  impression  of  gurg- 
ling. 

As  resolution  proceeds,  the  respiration  ceases  to  be  tubular, 
and  becomes  at  first  more  diffused,  then  simply  coarse  and  blow- 
ing, and  ultimately  natural ;  the  vocal  resonance  becomes  less 
intense,  and  loses  its  qua%i  regophonic  character;  and  the  per- 
cussion-note, which  at  first  is  dull,  assumes  by  degrees  its  nor- 
mal character.  Indeed,  the  clearness  and  resonance  of  the  per- 
cussion-note returns  more  quickly  than  it  does  after  pleurisy. 

Third  Stage. 

The  physical  signs  in  the  early  part  of  this  stage  of  the  disease 
resemble  those  already  described  as  belonging  to  the  preceding 
stage;  in  short,  they  are  simply  the  signs  of  consolidation.  It 
has  been  questioned  whether  resolution  can  take  place  when  the 
lung  has  reached  the  stage  of  gray  hepatization,  and  it  is  mani- 
festly itnpossible,  from  the  nature  of  the  case,  to  adduce  conclu- 
sive evidence  of  the  fact..  Be  this  as  it  may,  it  is  certain,  that 
in  the  event  of  its  occurrence,  it  would  be  accompanied  by  signs 
very  closely  resembling  those  observed  during  resolution  in  the 
second  stage  of  the  disease,  and  differing  from  them  only  in  the 
larger  size  of  the  rales. 

When  a  cavity  is  in  process  of  formation,  whether  as  the  re- 
sult of  simple  abscess  or  of  circumscribed  gangrene,  there  is  little 
or  no  physical  indication  of  the  fact.  The  percussion-sound,  of 
course,  is  dull  if  the  abscess  is  seated  superficially,  and  respira- 
tion is  almost,  if  not  quite  inaudible  over  the  part;  but  there  is 
no  positive  evidence  of  the  mischief  which  is  going  on.  It  is 
otherwise,  however,  as  soon  as  the  abscess  has  formed  a  com- 
munication with  the  bronchi,  and  part  of  its  contents  have  been 
evacuated.  There  are  then,  superadded  to  the  ordinary  signs 
of  consolidation,  the  signs  resulting  from  the  presence  of  a  cavity, 
and  the  admixture  in  it  of  air  and  fluid.  The  percussion-sound 
may  then  be  dull  or  of  a  shallow  amphoric  character,  according 
to  the  size  and  position  of  the  cavity,  the  condition  of  its  walls, 
and  the  amount  of  air  which  it  contains ;  respiration  of  a  hollow 
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character  may  or  may  not  be  audible,  and  may  or  may  not  be 
accompanied  by  large-sized  bubbling  or  gurgling  (when  this 
occurs  it  is  usually  of  a  metallic  quality),  and  the  vocal  resonance, 
though  varying  with  the  freedom  of  communication  with  the 
bronchi,  is  generally  much  augmented,  and  may  even  attain  a 
pectoriloquous  character. 

If  the  cavity  be  large  and  seated  superficially,  retraction  of 
the  chest-walls  over  the  affected  part  will  be  perceptible  after  a 
time ;  but,  under  no  other  condition  does  retraction  of  the  tho- 
racic parietes  occur  during  the  acute  stage  of  pneumonia.  The 
experience  of  Messrs.  Grisolle,  Woollcz,  and  others,  coincides 
with  mine  in  this  particular.  Therefore,  as  retraction  has  never 
been  observed,  except  under  the  circumstances  referred  to,  in 
any  instance  in  which  a  post-mortem  examination  has  proved 
the  absence  of  pleuritic  effusion,  it  is  fair  to  conclude  that,  in 
the  cases  observed  by  Drs.  Stokes  and  Walshe  during  the  prog- 
ress of  supposed  uncomplicated  pneumonia,  pleuritic  complica- 
tions must  have  coexisted. 

Gangrene  gives  rise  to  the  physical  signs  which  accompany 
abscess  of  the  lung  ;  and,  physically,  is  not  distinguishable  from 
ordinary  softening  and  excavation  of  the  lung-tissue. 

Induration  of  the  lung  is  attended  by  diminution  of  the  costal 
movements,  by  dulness  on^  percussion,  by  the  absence  of  vesicu- 
lar, and  the  presence  of  hollow-sounding  tubular  breathing,  and 
by  increase  of  vocal  resonance.  Ordinarily  there  is  absence  of 
rales  and  rhonchi,  but  if  bronchitis  or  oedema  of  the  lung  occurs, 
these  sounds,  of  course,  exist;  and  if  the  air-tubes  become 
clogged  by  secretion,  there  may  be  absence  rather  than  increase 
of  vocal  resonance.  After  a  time,  as  contraction  of  the  indu- 
rated lung  takes  place,  retraction  of  the  chest- walls  occurs  over 
the  affected  parts. 

Drs.  Stokes,  Walshe,  and  some  other  authorities  maintain 
that  intense  arterial  injection  of  the  lung  exists  in  pneumonia 
prior  to  the  stage  of  engorgement — a  condition  characterized, 
after  death,  by  ''dryness  and  bright  vermilion  color,'*  and  dis- 
tinguishable during  life,  by  the  occurrence  of  respiration  which 
is  harsher,  rougher,  and  of  higher  pitch  than  natural.  My  opin- 
ion, however,  accords  with  that  of  Skoda,  who  is  opposed  to  this 
supposition.  Theoretically,  I  am  unable  to  conceive  how  mere 
arterial  injection  and  dryness  of  the  pulmonary  membrane  can 
produce  the  signs  enumerated  as  belonging  to  this  condition  ; 
and  practically,  my  observations  incline  me  to  assert  with  M. 
Grisolle,  that  "weakness  of  the  respiratory  murmur,  attended 
by  loss  of  purity  and  softness,'*  usually  characterizes  the  com- 
mencement of  the  disease.     Indeed,  this  is  only  what  might 
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have  been  expected  from  the  dryness  of  the  pulmonary  mem- 
brane and  the  diminution  of  the  size  of  the  ultimate  bronchial 
ramifications,  consequent  on  its  tumescence.  Further,  it  is  in- 
consistent with  the  result  of  my  observations  to  suppose  that 
the  bright  vermilion  color  of  the  lung  sometimes  observed  after 
death  in  cases  of  pneumonia,  is  attributable  specially  to  pneu- 
monic injection  of  its  tissue ;  for  it  is  not  always  met  with  in 
pneumonia,  and  sometimes  it  is  observed  in  fatal  cases  of  anaemia, 
and  in  other  diseases  which,  during  life,  had  not  been  accom- 
panied by  symptoms  of  pulmonary  mischief.  Rokitansky  and 
others  attribute  it  to  anaemia,,  and  it  certainly  does  occur  most 
frequently  in  cases  which  have  been  characterized  during  life 
by  anaemic  symptoms.  Assuredly  it  is  not  the  result  of  inflam- 
mation of  the  lungs,  and  cannot  be  adduced  as  evidence  of  its 
existence ;  neither  is  it  productive  of  any  physical  signs  or  ac- 
companied by  any  special  general  symptoms  on  which  to  base 
a  line  of  treatment. 

The  existence  of  fine  crepitation  in  the  lung  is  often  spoken 
of  as  pathognomonic  of  acute  inflammation  of  the  lungs ;  but  it 
ought  to  be  understood  that  this  sign,  if  viewed  alone,  does  not 
afibrd  a  safe  criterion  as  to  the  presence  of  the  disease  in  ques- 
tion. In  some  instances  it  is  absent  throughout  the  attack  ; 
and  in  many  more  a  crepitant  rale  is  heard  in  the  earlier  stages 
of  the  disorder,  which  is  undistinguishable  from  that  which 
accompanies  capillary  bronchitis.  True,  the  crepitation  which 
is  met  with  in  pneumonia  is  generally  more  abundant,  more 
rapidly  evolved,  and  is  finer  and  of  a  drier  character  than  that 
of  capillary  bronchitis ;  true,  also,  that  it  is  commonly  confined 
to  inspiration,  and  is  heard  chiefly  towards  its  close.  But  it  is 
equally  true  that  these  characters  are  by  no  means  constant, 
and  post-mortem  investigations  enable  me  to  testify  that  whilst, 
on  the  one  hand,  the  fine  bubbling  rale  of  capillary  bronchitis, 
which  accompanies  expiration  as  well  as  inspiration,  is  met  with 
in  cases  which  speedily  result  in  pneumonic  consolidation  of  the 
lung-tissue ;  so,  on  the  other,  a  fine  dry,  crepitating  rale,  which 
is  confined,  or  nearly  so,  .to  inspiration,  and  is  undistinguishable 
by  its  mere  character  from  the  crepitation  of  pneumonia,  may 
long  persist  without  being  accompanied  by  pulmonary  consoli- 
dation. In  short,  it  is  only  by  the  concurrence  of  difierent  signs 
that  it  is  possible  to  arrive  at  a  trustworthy  conclusion.  Fine 
crepitation,  occurring  coincidently  with  intense  heat  of  skin 
and  rusty-colored  expectoration,  warrants  the  strongest  suspi- 
cion of  inflammation  of  the  lungs,  and  justifies  the  adoption  of 
active  treatment;  and  if  it  be  accompanied  by  marked  altera- 
tion in  the  ratio  of  the  pulse  and  respiration,  and  is  speedily 
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followed  by  dulness  on  percussion,  and  tubular  breathing,  the 
existence  of  acute  inflammation  of  the  lung-tissue  cannot  be 
doubted.  But  crepitation,  however  fine,  if  not  attended  by  an 
alteration  in  the  ratio  naturally  subsisting  between  the  pulse 
and  the  respiration,  and  not  speedily  followed  by  tubular  breath- 
ing, cannot  be  relied  upon  as  indicative  of  pneumonia.  If  it 
occurs  without  these  symptoms,  it  is  commonly  indicative  of 
capillary  bronchitis  with  scanty  secretion ;  whereas,  if  under 
the  same  conditions  it  is  accompanied  by  dulness  on  percussion, 
it  is  probably  due  to  rapid  oedema,  or  else  to  congestion  of  the 
lungs  connected  with  some  febrile  haemic  disorder,  cardiac  dis- 
ease, or  the  deposit  of  tubercle,  all  of  which  may  produce  an 
outpouring  of  non-plastic  fluid  into  the  air-vesicles  and  terminal 
bronchi. 

The  seat  of  the  disease  will  sometimes  assist  in  determining 
the  question ;  for  whereas  both  lungs  are  prone  to  be  affected 
in  capillary  bronchitis,  and  in  passive  congestion  resulting  from 
heart  disease,  or  haemic  disturbance,  inflammation  is  very  apt 
to  be  confined  to  the  right  lung,  or,  at  all  events,  to  one  lung. 
Thus  of  139  cases  which  I  have  noted  with  a  view  to  this 
inquiry,  77  were  instances  in  which  the  right  lung  only  was 
affected ;  61  in  which  the  left  lung  only  suffered ;  and  11  in 
which  both  lungs  were  more  or  less  implicated.  An  analysis 
of  1710  cases  recorded  by  different  authors,  affords  strong  sup- 
port to  this  observation ;  for  in  908  cases  the  right  lung  only 
was  inflamed ;  in  623  cases  the  left  lung  only ;  in  279  both 
lungs  were  attacked.*  And  when  it  is  stated  further,  that  of 
the  entire  number  of  cases  of  double  pneumonia  a  large  pro- 
portion commenced  as  cases  of  single  pneumonia,  the  symptoms 
having  existed  for  many  days  in  one  lung  before  they  made 
their  appearance  in  the  other,  it  will  be  evident  that  the  mere 
topography  of  the  disease  will  often  serve  to  decide  any  doubt 
whicn  may  exist  as  to  the  real  import  of  a  crepitation. 

Some  authors  have  asserted  that,  at  the  outset  of  the  attack, 
inflammation  is  usually  confined  to  the  base  of  one  lung ;  and 
have  attempted  from  the  precise  position  of  the  crepitation,  to 
draw  an  inference  as  to  the  real  nature  of  the  disease  in  doubt- 
ful causes.  But  careful  and  extended  observation  has  shown 
that  no  one  part  of  the  lung  is  specially  prone  to  suffer ;  that 
the  proportion  of  cases  in  which  the  base  is  inflamed  is  only 
about  as  four  to  three  in  relation  to  those  in  which  the  upper 
part  is  affected,  and  that  in  a  considerable  number  of  cases  the 

1  See  Grisollo,  loc.  cit.,  p.  28. 
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middle  part  of  the  lung  is  the  first  seat  of  the  invasioD.^ 
Further,  it  has  been  ascertained  that  in  certain  epidemics  the 
upper  lobe  is  more  apt  to  be  attacked  than  the  lower  ;*  as  if  the 
precise  seat  of  the  disease  is  determined,  not  so  much  by  the 
predisposition  of  particular  portions  of  the  lung  to  this  special 
form  of  inflammation,  as  by  the  tendency  of  the  materies  morbi, 
under  certain  atmospheric  or  epidemic  influences,  to  excite 
irritation  in  particular  portions  of  the  respiratory  apparatus. 
However  this  may  be,  it  is  certain  that  the  precise  position 
which  the  mischief  occupies  in  the  lung  is  not  a  trustworthy 
criterion  as  to  the  nature  of  the  mischief;  and  perhaps  the  only 
fact  which  can  be  definitely  announced  in  reference  to  this  sub- 
ject is,  that  when  the  upper  portion  of  the  lung  is  the  primary 
seat  of  inflammation,  the  disease  will  be  found,  in  the  great 
majority  of  cases,  on  the  right  side.* 

Inflammation  of  the  lungs  is  more  prevalent  in  winter  than  in 
summer,*  but,  relatively  to  the  number  of  persons  attacked,  it 
proves  little  more  fatal  at  one  season  than  at  another.*  Indeed, 
the  danger  of  its  attack  varies  with  the  intensity  of  the  prevalent 
epidemic  influence  more  than  with  the  season  or  state  of  the 
atmosphere.  At  one  time  a  large  proportion  of  attacks  prove 
fatal,  whilst  at  another,  even  under  the  same  treatment,  and 
though  an  equally  large  extent  of  lung  be  implicated,  death  is 
the  exception  rather  than  the  rule.  Cceterts  paribus^  the  danger 
is  proportioned  to  the  age  of  the  patient,  the  extent  of  lung 

1  M.  Grisolle  gives  the  following  statement  relative  to  264  cases  of  pnea- 
monia  which  fell  under  his  own  observation,  viz.,  that  in  138  cases  the  lower 
lobes  were  aflected,  the  upper  in  101  cases,  and  the  middle  third  of  the  lung 
in  30  cases  (loc.  cit.,  p.  34).  M.  Andral  states  that  in  88  cases  which  he 
examined,  the  lower  lobe  was  inflamed  in  47  instances,  the  upper  lobe  in  80 
instances,  and  the  entire  lung  in  11  cases  ('*Ciin.  Med.,'*  vol.  iii,  p.  470). 

2  See  Stokes  on  **  Diseases  of  the  Chest,"  p.  319. 

*  This  has  been  the  case  in  13  out  of  IG  cases  which  have  occurred  in  mv 
own  practice,  and  it  coincides  with  the  experience  of  others.  Thus  M.  Barth 
reports  that  in  19  cases  in  which  he  met  with  pneumonia  of  the  upper  kbbe, 
the  inflammation  was  confined  to  the  right  side  in  no  less  than  18  instances; 
and  in  like  manner  M.  Briquet  states  that  in  18  observations  which  he  hud 
made  in  similar  cases  inflammation  was  found  affecting  the  right  side  only 
in  14  cases  ("Archives  de  M^decine,"  3me  s^rie,  t.  vii,  p.  494). 

*  See  reports  of  Kogistrar-General ;  also  *'Dict.  deM^decine,"  art.  ''Pneu- 
monic," par  M.  Chomel.  M.  Grisolle  (loc.  cit.,  p.  137)  gives  the  following 
analysis  of  296  cases,  viz. : 


20  occurred  in  January. 


18  occurred  in  July. 


40 

February. 

8 

August. 

47 

March.  " 

6 

September. 

62 

April. 

2 

October. 

40 

May. 

.22 

November 

8 

June. 

34 

December. 

*  Grisolle,  loc.  cit.,  pp.  529-30. 
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affected,  and  the  stage  of  the  disease  at  which  the  treatment  is 
commenced ;  and  in  this  as  in  other  serious  disorders  the  danger 
varies  with  the  habits  of  life  and  constitutional  powers  of  the 
individual.  Habitual  drunkards,  and  those  who  have  indulged 
in  excesses  of  any  kind,  are  least  able  to  resist  the  depressing* 
influence  of  the  disease,  and  less  capable  of  bearing  the  remedies 
which  are  necessary  for  its  subjugation,  In  early  infancy  and 
extreme  old  age  the  attacks  generally  prove  fatal ;  between  the 
ages  of  six  and  twelve,  death  very  rarely  occurs;  between  the 
ages  of  sixteen  and  thirty,  the  mortality  is  from  6  to  9  per  cent., 
whilst  at  other  periods  of  life  the  mortality  ranges  between  one- 
fifth  and  one-seventh  of  those  attacked.*  Again,  those  patients 
who  submit  themselves  to  medical  treatment  within  the  first  three 
days  of  the  attack  recover  in  the  proportion  of  twelve  to  one ; 
whereas  amongst  those  who  are  not  treated  until  the  fourth  day, 
the  mortality  rises  to  one  in  eight;  and  amongst  those  who  are 
not  seen  until  the  seventh  day  or  afterwards,  to  one  in  three,  or 
even  to  one-half.^ 

In  my  own  practice  the  mortality  has  not  ranged  so  high  as 
the  statistics  just  quoted  would  have  led  one  to  anticipate;  for 
although  patients  are  admitted  into  the  hospital,  of  all  ages,  and 
in  all  stages  of  the  complaint,  I  have  lost  only  4  out  of  16  cases, 
and  of  these  4,  1  died  the  day  after  admission,  and  the  other  3 
were  in  an  advanced  stage  of  the  disease  before  the  treatment 
was  commenced.     Whether  this  favorable  result  is  attributable 

^  M.  Valleix  reports,  as  the  result  of  his  observation  at  the  "  Hospico  des 
Enfans  trouves"  at  Paris,  that  pneumonia  is  almost  certainly  fatal  to  new- 
born children  ;  and  Messrs.  Rufz  and  Gerhard  state  that  of  27  cases  of  pneu- 
monia occurring  in  children  between  the  ages  of  two  and  five  years,  no  less 
than  26  proved  fatal.  (''Journal  des  Conn.  MM.-Chir.,"  t.  iii,  p,  105.)  Be- 
tween the  age«  of  six  and  fifteen,  the  same  observers  met  with  only  1  death 
in  80  cases;  and  of  116  cases  occurring  in  persons  between  the  ages  of  sixteen 
and  thirty,  8  only  had  a  fatal  termination.  Between  the  ages  of  thirty  and 
sixty  the  mortality  rises  with  each  decade  from  one-seventh  to  one-fifth,  and 
beyond  that  age  the  mortality  is  much  greater;  of  129  cases  of  pneumonia 
occurring  in  persons  between  the  ages  of  sixty  and  ninety,  no  less  than  77, 
or  about  three-fifths,  proved  fatal.  (See  Grisolhg,  loc.  cit.,  np.  518-20.)  M. 
J.  J.  Leroux  in  his  "Cours  sur  les  Generalites  do  la  Medecine,"  torn,  vi, 
gives  the  following  account  of  364  cases  of  pneumonia: 


Age. 

Patientf  attacked. 

Deaths. 

Percent 

13  to  30 

182 

17 

9.3 

80  to  40 

58 

15 

25.9 

40  to  50 

47 

16 

34.0 

50  to  60 

55 

23 

41.8 

60  to  70 

16 

9 

56.2 

70  to  76 

6 
864 

5 

85 

83.3 

•  See  Grisolle, 

loc. 

cit.,  p. 

551. 
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to  my  supporting  the  patient  and  avoiding  depressing  treatment, 
it  is  difficult  at  present  to  decide;  but,  inasmuch  as  the  statistics 
from  which  the  more  unfavorable  results  are  deduced  relate  to 
cases  in  which  copious  venesection  and  other  actively  depressing 
treatment  was  employed,  it  seems  not  improbable  that  such  may 
be  the  case.* 

It  is  commonly  supposed  that  the  extent  of  the  lung  impli- 
cated has  an  important  bearing  on  the  issue  of  the  case,  the  re- 
sult being  most  favorable  in  those  instances  in  which  a  small 
portion  only  is  affected.  It  is  needless  to  say  that  cceteris  pari- 
bus this  proposition  holds  good,  but  I  question  whether  under 
ordinary  circumstances  the  gravity  of  an  attack  is  directly  pro- 
portioned to  the  extent  of  lung  inflamed.  In  some  instances  it 
is  difficult  to  rescue  from  death  a  patient  who  is  suffering  only 
from  pneumonia  of  one  lung,  whilst  other  persons  whose  lungs 
are  both  inflamed,  and  apparently  to  an  equal  extent,  pass 
through  the  attack  without  any  symptoms  to  cause  serious  alarm. 
The  contrast  is  often  so  strongly  marked,  that  I  have  been  led 
to  refer  it  to  some  difference  in  the  intensity  of  the  exciting 
cause  of  the  disease,  or  to  some  peculiar  susceptibility  to  its  in- 
fluence. And  I  am  the  more  inclined  to  believe  this  to  be  the 
true  explanation  of  the  phenomenon  from  the  fact  that  in  the 
worst  cases  the  depression  is  very  great  from  the  very  outset  of 
the  attack,  and  before  any  large  extent  of  the  lung-tissue  is 
seriously  involved. 

The  duration  of  the  disease  varies  in  favorable  cases  from 
about  eight  to  twenty-one  days,  the  patient  in  the  average  of 
cases  being  convalescent  about  the  fourteenth  or  sixteenth  day. 
In  fatal  cases,  death  commonly  occurs  between  the  sixth  and 
twenty-first  day  of  the  attack,  the  cases  being  quite  exceptional 
in  which  the  patient  docs  not  recover  if  he  outlive  the  end  of 
the  third  week.  Further,  true  relapse  is  rare,  so  much  so,  in- 
deed, that  amongst  the  ninety-four  cases  which  were  noted  in 
St.  George's  Hospital  during  the  period  of  my  registrarship, 
there  was  only  one  well-marked  example  of  it ;  and  if  the  term 
be  restricted  to  cases  characterized  by  a  recurrence  of  rigors, 
and  of  rusty-colored  expectoration,  I  question  whether  the 
proportion  is  ever  larger  than  3.57  per  cent.,  as  recorded  by  M. 
Grisolle.^ 

>  This  opinion  is  countennncpd  by  a  papor  in  the  "British  Mod.  Journ.-* 
for  August  23d,  1862,  by  Dr.  J.  Hughes  Bennett,  and  by  another  by  the 
same  author  in  the  "Lancet''  for  1865,  in  which  he  reports  having  treated 
120  cases  of  pneumonia  after  much  the  same  plan  as  I  usually  adopt,  but  with 
even  greater  success.     He  lost  only  4  out  of  nis  129  patients. 

'  Grisolle,  loc.  cit.,  p.  466. 
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Pneumonia  is  rarely  followed  by  tuberculization  of  the  lung, 
and  even  when  set  up  in  a  lung  already  partially  infiltrated  with 
tubercle,  it  does  not  usually  lead  to  softening  of  the  tuberculous 
matter,  or  to  any  material  extension  of  the  mischief.  In  this 
respect  it  contrasts  remarkably  with  bronchitis,  and  establishes 
the  fact  of  its  being  physiologically  as  well  as  pathologically  a 
totally  distinct  disorder. 

The  treatment  of  inflammation  of  the  lungs  has  varied  greatly 
at  different  epochs,  and  even  now  is  a  subject  on  which  most  dis- 
cordant opinions  are  expressed.  Venesection  was  formerly  a 
very  favorite  remedy ;  and  up  to  the  time  when  Rasori  and 
Laennec  had  recourse  to  the  aid  of  tartarized  antimony,  it  was 
the  physician's  sheet-anchor  in  the  treatment  of  this  disease. 
The  common  practice,  within  the  memory  of  living  men,  was  to 
take  from  twenty-four  to  thirty-six  ounces  of  blood  at  the  very 
outset  of  the  attack,  and  to  repeat  the  bloodletting  to  sixteen 
or  twenty  ounces,  once,  twice,  or  even  three  times ;  and,  strange 
as  it  may  seem  to  those  who  have  the  management  of  cases  in 
the  present  day,  marked  benefit  appears,  in  some  instances,  to 
have  resulted  from  this  treatment.*  Laennec,  however,  found 
that  even  in  his  day  patients  could  not  bear  the  loss  of  so  much 
blood ;  and,  at  the  present  time,  there  are  those  who  maintain 
not  only  that  venesection  is  inadmissible,  but  that  brandy  and 
stimulants  are  needed  throughout  the  attack.  Certain  it  is  that 
the  "medical  constitution'*  must  have  undergone  some  change 
since  the  days  of  excessive  bloodletting ;  for  the  type  of  disease 
for  some  years  past  has  been  of  a  low  character,  and  patients 
cannot  bear  a  great  loss  of  blood,  and  do  not  require  it  for  the 
subjugation  of  inflammation.  But  careful  observation  in  the 
wards  of  St.  George's  Hospital  has  led  me  to  believe  that,  in 
some  cases  at  least,  moderate  venesection  is  of  essential  service 
in  relieving  the  pain  and  modifying  the  severity  of  the  attack. 
In  cases ^f  sthenic  pneumonia  characterized  by  intense  heat  and 
dryness  of  the  skin,  a  full,  resistant  pulse,  rusty-colored  expec- 
toration, and  great  oppression  of  the  breathing,  bloodletting, 
had  recourse  to  at  the  beginning  of  the  attack,  not  only  •aff'ords 
immediate  relief  to  the  breathing,  but  appears  to  remove  the 
extreme  tension  of  the  system,  and  to  promote  secretion.  After 
ten  or  twelve,  or  sixteen  ounces  of  blood  have  been  taken,  the 
pain  in  many  instances  ceases,  expectoration  takes  place  more 
easily,  and  alters  in  character ;  the  skin  becomes  moister,  and 
evidence  is  afforded  of  the  action  of  remedies  which  before  had 
proved  inoperative.     Moreover,  the  effect  is  so  well  marked  and 

»  Grisolle,  loc.  cit.,  pp.  574-696. 
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immediate,  that  no  reasonable  doubt  can  exist  as  to  how  it  is 
brought  about.  But,  I  am  bound  to  say  that  the  cases  in  which 
I  have  judged  it  expedient  to  employ  phlebotomy  are  very  few 
in  number.  The  patient's  constitution  is  often  shattered  by 
anxiety,  excesses,  or  other  causes ;  the  epidemic  influence  is  fre- 
quently of  a  low  type,  and  from  one  cause  or  another,  cases  of 
true  sthenic  pneumonia  are  rarely  met  with.  In  other  cases, 
venesection  from  the  arm  is  inadmissible,  and  bloodletting,  if 
practised  at  all,  must  be  confined  to  leeching  and  cupping. 

It  has  been  attempted  by  means  of  numerical  returns  to  es- 
tablish the  necessity  for  bloodletting  in  all  cases  of  inflamma- 
tion of  the  lungs  ;  and,  even  in  the  present  day,  not  a  few  per- 
sons maintain  that  venesection  always  shortens  the  duration  of 
the  disease,  mitigates  its  severity,  and  diminishes  the  mortality 
resulting  from  it.  There  are  others  who  speak  with  equal  con- 
fidence as  to  its  being  unnecessary  in  any  case,  and  who  adduce 
statistics  in  support  of  their  view.  But  in  this,  as  in  most  other 
cases  where  statistics  are  appealed  to  in  proof  of  the  efiicacy  of 
any  particular  plan  of  treatment,  sufficient  care  is  seldom  taken 
to  guard  against  the  various  sources  of  error.  Thus  it  happens 
that  the  conclusions  drawn  from  this  source  usually  prove  falla- 
cious. And  so  it  is  in  the  present  instance.  Putting  aside  con- 
siderations connected  with  each  patient's  constitution,  and  with 
the  great  variety  in  the  character  of  the  epidemic  influence  in 
diff'erent  years,  and  at  difi'erent  seasons  and  in  different  localities, 
the  facts  already  mentioned  (pp.  244,  245),  relative  to  the 
variations  in  the  mortality  according  as  the  disease  occurs  at 
different  ages,  and  is  or  is  not  early  combated  by-  treatment, 
nullify  the  result  of  all  statistical  observations  from  which  a  due 
regard  to  their  influence  is  excluded.  And  when  it  is  remem- 
bered that  physicians  living  at  the  same  time,  and  observing  the 
disease  under  similar  atmospheric  and  other  conditions,  have 
arrived  at  precisely  opposite  conclusions  from  the  same  numeri- 
cal method  of  calculation,  it  needs  not  an  elaborate  argument  to 
prove  how  little  reliance  is  to  be  placed  on  the  results.  Common 
sense  points  out  that  what  is  serviceable  in  one  case  will  prove 
mischievous  in  another,  under  diff'erent  conditions  of  age,  sex, 
constitution,  and  the  like;  and  experience  not  only  indorses 
this  view,  but  proves  that  under  certain  circumstances  blood- 
letting is  a  palliative  of  extreme  value.  It  also  shows  that  it  is 
unnecessary  to  let  blood  in  most  cases,  and  that  excessive  blood- 
letting, under  whatever  circumstances  practised,  impairs  the 
strength,  leads  to  great  impoverishment  of  the  blood,  arrests  the 
actions  on  which  the  absorption  of  exudation-matter  depends, 
and  not  only  exposes  the  patient  to  risk,  but  even,  under  the 
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TavoraLle  conditions,  intluces  a  tardy  convalescence.     It  is 
'lieeilless,  therefore,  to  add  that  plilebotoiny  should  not   he  re- 
sorted to,  except  when  its  employment  h  most  clearly  indicated, 
And  that  even  then  it  should  be  empli^yed  very  cautiously.     In 
my  own  practice  at  St.  George's  Ho-spital  and  elsewhere,  I  have 
liad  recourse  to  it  in  pneumonia  three  times  only  within  the  last 
seven  years ;  but  I  am  satisfied,  nevertheless,  that  in  each  of 
llilWAsc'S  it  was  the  means  of  uflbrding  great  relief,  if  not  of 
lY^  life,  and  that  ca^cs  do  occur  from  time  to  time  in  which 
its  employment  is  absolutely  necessary  to  the  well-being  of  the 
patient. 

It  16  impossible  to  lay  down  a  general  rule  as  to  the  amount 

or  Hood  which  may  be  safely  taken,  or,  indeed,  to  dogmatize  in 

I      ^he  slightest  degree  respecting  tfie  use  of  veneseetiori  in  pneu- 

m  '^oniu.     All  that  can  be  confiikntly  stated  is,  tliat  the  indica- 

P  *^»ons  for  bloodletting  should  be  strongly  marked  before  it  is 

jiJtdertaken  at  all ;  that  the  amount  of  blood  to  be  lost  must  vary 

^*^  ejich  case  according  to  the  type  of  the  disorder  and  ilie  con- 

?^'ttitJon  of  the  patient,  but  that  at  the  present  day  it  is  seldom 

^ver  necessary  to  draw  more  than  from  ten  to  sixteen  ounces 

Order   to  relieve  the  pain,  and  tliat  eight  or  ten  ounces  will 

^Unlly  suffice ;  that  bleeding,  if  resorted  to  at  all,  should  be 

^^'ticiised  early,  inasmuch  as  it  may  relieve  the  local  congestion 

^y^   which  the  early  stage  of  the  disease  is  accompanied,  but  can- 

"^^t  remove,  and  may  even  canse  deterioration  of  the  matters 

^hich  are  effused  in  the  subsequent  stage  of  the  disorder;*  that 

^^   is  Beldom  necessary  to  draw  blood  from  the  arm  often er  than 

^^ce,  and  histly,  that  advanced  age  or  the  existence  of  pregnancy 

^1^    menstruation  need  form   no  Imr  to  hs  employment  when  the 

getKTal  symptoms  demand  its  aid. 

It  is  right  to  add,  that  whenever  local  pain  exists,  and  bleed- 
\^^  appears  necessary,  cupping  or  leeching  may  be  employed 

I  in    addition  to  general  venesection,  inasmuch   as  the  local  ab- 
^trnclion  of  hloud  relieves  pain  rapidly,  and  may  even  cause  its 
immediate  cessation.     In  mild  attacks,  or  in  low  types  of  the 
disease,  in   children  of  tender  age,  and  in  weakened   constitu- 
t-ionij,  it  should  supersede  all  other  forms  of  bloodletting.     Dry 
'^'ipplug  between    the   shoulders,  aided   by   the   application   of 
leeches  to  the  inimedialo  seat  of  pain,  and  subsequently  of  a 
linseed  poultice  covered  with  oiled  silk,  forms  in  many  instances 
Jue  most  eflBeit-nt  means  of  affording  relief  when  the  local  pain 
?vere. 

It  hftA  l>eeti  clnnrly  shnwn  by  Louis  and  otJu^rs,  thftt  recovery  Ulcos  place 
•ojnier  when  Moodlettini;  is  f^mployed  within  the  fir*it  four  days  than  when 
"ie  i-cf^irted  to  later  in  the  attack. 
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To  Rasori  and  Laenncc  we  arc  in<lebted  for  the  introduct#  ^^ 
of  the  plan  of  treatTnent  wbicli,  next  to  that  of  venesection,]^^ 
obtained   the  greatest  reputation   in  pneiiraonia — I   mean  t  f'^ 
administration   of  hirge  and  repented  doi^es  of  turtarized  an  ^^' 
moijy.     Rasori,  comnieDcing  with  grain  doses,  gave  as  much  J»4 
twenty -four  or  twenty-six  grains  in  the  twenty-four  hours,  ar»d 
trusted  solely  to  its  action  for  effeeting  a  cure:  whilst  LaenncO, 
though  following  Rasori's  example  in  giving  the  reme<ly  in  lur^e 
and  repeated  duses^  conceived   it  to  be  advisable  to  resort    t.o 
moderate  venesection  in  aid  of  the  antiinonial.     He,  therefore?, 
commenced  by  a  bleeding  from  tlie  arm  of  from  eight  to  sixteon 
ounces.     Others  have  followed  the  same  plan  of  treatment;  &Tkd 
although  nausea,  vomiting,  diarrhoea,  and  griping  pain  in  tlie 
abdomen  have  sometimes  resulted  from   the  ex  In  bit  ion  of  the 
antimony,  and  in  some  few  instances  death  has  appeared  to  te 
occasioned  by  it,  yet,  ordinarily,  it  has  ceased  to  produce  voxn- 
iting  or  purging  after  the  first  day,  and  has  been  tolerated    as 
perfectly  as  when  given  in  smaller  doses.     But  the  amount  of 
success  resulting  from  the  treatment  has  not  been  uniformly 
great.     At   first,  Laennec  reported  of  it  most   favorably,   bat 
Bubsefinently,  under  different  atmospheric  or  other  conditions*  M 
it  failed  to  exert  aity  rcmarkaldy  curative  action,  and  the  pro-l 
portion   of  death  rose  as   high   as  that  attained  under  orli^T 
methods  of  treatment.    Thus,  of  46  patients  treated  by  Laenn^<^i  ■ 
IT  died;  and  of  140  cases  treated  by  Chomel,  40  proved  fji.titl»« 
Further,  Andral,  who  carefully  watched  tkis  plan  of  treatraon^l* 
and  tested  it  hugely,  expresses  his  doubts  as  to  whether     t-lic 
disease  is  ever  benefited  by  these  large' doses  of  tartarized  »n  ^ 
mony. 

My  own  opinion  is  quite  in  accordance  with  the  doubts 
pressed  by  Andrah     In  our  own  country,  and  within  ray  th 
tartar  emetic  has  been  seldoni  given  in  the  doses  introduced 
Rasori;  but  I  have  ?<evn  rjuite  enough  of  its  action  in  the  do 
recommended  by  Dr.  Walsh e  and  others,  to  induce  me  to  lie 
tate  in   recommending  their  administration.^     More  than  oa 
in  hospital  practice  I  have  seen  extremely  dangerous  depressic^ 
with  profuse  cohl  clammy  sweats,  produced  by  its  exhibition 
stnaller  doses  than  lliose  just  alliuled  to;  and  even  when  sue 
doses  liave  failed  to  occasion  unpleasant  symptoms,  they  liavi 

1  Dr.  Wftlsbc*  (loe.  cit.,  p.  4*20)  ^hv-— **  Th<»  salt  slioiiltl  at  tlm  be  jjir^ 
in  d*«K'f*  of  lijilfii  LTrHvn  oombined  with  dilute  liydrcM^yanic  Hfid,  juirpj^nrii^ 
lind  tincture  vf  orHn^e-p*^l  «*vi*ry  liour  for  the  first  three  or  four  hours,  ti 
the  doso  ihcti  inrri'n.*ed  iit  interval*  of  two  hours  to  one  grain  ;  in  the  com 
of  tWi'lvt*  hour*f  the  quantity  mny  be  raised  to  two^aiDS^i  its  repetition  mi 
leE9  frequent,  say  every  fourth  hour/' 
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not  appeared  to  exercise  a  more  decidedly  curative  influence 
than  smaller  doses  exhibited  at  longer  intervals.  Therefore,  in 
my  own  practice  I  have  seldom  given  more  than  a  quarter  of  a 
grain  at  intervals  of  three  or  four  hours,  according  to  the  cir- 
cumstances of  the  case,  and  in  most  instances  have  found  an 
eighth  or  a  sixth  of  a  grain  suflBcient.  In  such  doses  the  remedy 
does  not  nauseate  after  the  first  time  of  its  administration,  but 
operates  very  manifestly  in  mitigating  the  severity  of  the  symp- 
toms. Indeed,  an  instance  rarely  occurs  in  which  its  adminis- 
tration is  not  called  for  at  the  outset  of  the  attack,  and  it  may 
be  given  in  combination  with  salines  and  moderate  doses  of  digi- 
talis until  relief  is  obtained.  Exceptional  cases  are  sometimes 
met  with  in  which  the  character  of  the  pulse,  or  the  occurrence 
of  profuse  perspiration,  speedily  indicates  serious  depression  of 
the  vital  powers;  and  in  these,  of  course,  its  administration 
must  be  discontinued.  It  should  be  clearly  understood,  how- 
ever, that  the  exhibition  of  antimony  is  no  bar  to  the  use  of 
stimulants,  and  in  like  manner  that  the  necessity  for  stimulants 
does  not  preclude  the  use  of  antimony.  The  two  remedies  may 
be  often  combined  advantageously,  and  some  of  the  most  striking 
recoveries  from  pneumonia  which  it  has  been  my  lot  to  witness 
have  taken  place  under  their  conjoint  influence.  In  most  in- 
stances the  vital  depression,  which  is  observed  in  these  cases,  is 
referable  to  the  force  of  the  disorder  rather  than  to  the  influence 
of  the  remedy ;  but  if  a  few  doses  of  brandy  do  not  serve  to 
counteract  it,  the  prudent  course  is  to  omit  the  antimony. 
Speaking  generally,  however,  it  may  be  fairly  stated  that  no  sin- 
gle remedy  is  so  useful  as  tartar  emetic,  and  that,  administered 
judiciously,  with  due  regard  to  the  exigencies  of  the  case,  it 
modifies  and  represses  the  morbid  action  in  the  lungs,  and  rarely 
produces  unpleasant  symptoms. 

In  some  instances,  however,  tartar  emetic  either  fails  in  exert- 
ing a  curative  action,  or  is  not  well  borne  by  the  system.  Cases 
in  which  hepatization  of  the  lung  proceeds  with  extreme  rapidity, 
in  which  crepitation  either  does  not  exist  at  all,  or  is  of  very 
short  duration,  giving  place  after  a  few  hours  to  intense  tubular 
breathing,  and  those  again  which  are  marked  by  extreme  de- 
pression almost  from  the  first,  are  rarely  benefited  by  tartar 
emetic.  The  former  often  accompany  the  rheumatic  diathesis, 
and  are  seen  most  strongly  marked  in  'connection  with  acute 
rheumatism.  The  latter  are  met  with  in  cachectic  persons,  and 
especially  under  peculiar  atmospheric  conditions.  The  most 
efficient  treatment  in  the  one  class  of  cases  consists  of  calomel 
and  opium  in  repeated  doses,  together  with  digitalis  and  full 
doses  of  alkalies  or  neutral  salts.     The  latter  is  to  be  combated 
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by  salines  and  stimulants,  with  digitalis  or  the  veratrum  viride, 
and  calomel  should  be  given  only  under  special  circumstances. 
In  either  case  the  external  application  of  turpentine  fomenta- 
tions is  useful  throughout,  and  blisters  assist  in  relieving  the 
local  pain,  and  in  promoting  the  absorption  of  the  plastic  exu- 
dation as  soon  as  the  first  fury  of  the  attack  is  overpast;  but  if 
employed  at  the  very  outset  of  the  disease  they  appear  to  in- 
crease the  feverish  excitement,  and  are  productive  of  evil  rather 
than  of  good.  Throughout  the  attack,  fomentation  of  the  chest 
is  of  the  greatest  benefit;  and  when  turpentine  stupes  can  be  no 
longer  borne,  the  whole  of  the  affected  side  should  be  encased 
in  a  jacket  poultice  covered  with  oiled  silk. 

The  action  of  mercury  in  pneumonia  is  a  question  on  which 
opposite  opinions  have  been  entertained.  There  are  persons 
who  deny  that  it  ever  exerts  a  beneficial  influence ;  and  there 
are  those,  on  the  other  hand,  who  laud  it  as  the  most  potent 
remedy  we  possess  when  the  disease  has  reached  the  stage  of 
hepatization.  My  own  opinion  does  not  accord  with  either  of 
these  dogmas.  Observation  at  the  bedside  has  fully  convinced 
me  of  the  eflBcacy  of  tartarized  antimony  in  many  cases  of  inflam- 
mation of  the  lungs  long  after  hepatization  has  commenced ;  but 
it  has  equally  satisfied  me  of  the  superiority  of  mercury  in  cer- 
tain forms  of  the  disease.  Indeed,  if  my  views  are  correct,  the 
efficacy  of  mercury  is  especially  conspicuous  in  those  cases  of 
pneumonia  in  which  tartar  emetic  is  of  least  avail ;  in  other 
words,  in  those  instances  of  the  disease  which  are  accompanied 
by  a  more  than  ordinarily  plastic  exudation — cases  in  which,  as 
already  stated,  crepitation  either  does,  not  exist  at  all,  or  is 
replaced  in  a  few  hours  by  intense  tubular  breathing.  In  these, 
calomel  and  opium,  in  combination  with  salines  and  small  doses 
of  tartar  emetic,  will  often  produce  results  which  are  not  attain- 
able by  any  other  means. 

Of  late  years  it  has  been  proposed  to  treat  inflammation  of 
the  lungs  by  the  exhibition  of  repeated  doses  of  alcoholic  stimu- 
lants internally,  whilst  turpentine  stupes  are  being  applied 
externally ;  and  reports  have  been  made  from  time  to  time  in 
the  journals,  of  cases  so  treated  by  Dr.  Todd  and  others.  But  I 
suspect  that  these  reports  are  calculated  to  convey  an  erroneous 
impression  as  to  the  result  of  such  treatment  in  ordinary  cases 
of  pneumonia.  They  'speak  of  the  cases  as  being  examples  of 
the  ordinary  sthenic  form  of  the  disease,  and  of  the  treatment — 
which  consists  essentially  of  half-ounce  doses  of  brandy  at  inter- 
vals of  an  hour — as  being  eminently  successful.  My  own  obser- 
vation of  this  method  of  treatment  has  been  too  limited  to  justify 
my  expressing  a  positive  opinion  as  to  its  efficacy  ;  but  I  may 
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state  that  in  four  out  of  the  only  five  cases  in  which  I  have  seen 
it  tried,  it  failed  very  signally  in  sustaining  its  reputation. 
Not  only  did  it  not  afford  relief,  but  in  each  instance  it  pro- 
duced aggravation  of  the  symptoms,  and  was  discontinued  in 
consequence.  And  when  it  is  remembered,  in  connection  with 
this  fact,  that  a  large  proportion  of  the  cases  in  which  the  alco- 
holic treatment  has  been  successfully  employed  have  ranged 
between  the  ages  of  fifteen  and  thirty — a  period  of  life  during 
which  as  already  shown,  the  mortality  from  pneumonia,  under 
whatever  treatment,  is  at  its  minimum — the  inference,  I  think, 
may  be  fairly  drawn,  that  the  success  which  has  been  attributed 
to  the  action  of  the  so-called  remedy  has  been  really  due  to 
other  causes.  In  these,  as  in  other  disorders,  stimulants  are 
often  needed  in  aid  of  other  remedies ;  but  from  what  I  have 
seen  and  what  I  have  learned  from  the  testimony  of  others,  I 
ftm  satisfied,  that  now  as  heretofore,  their  action,  either  for  good 
or  evil,  in  each  particular  case,  depends  on  whether  they  are 
needed  by  the  system,  and  are  administered  judiciously  or  inju- 
diciously. It  should  be  added,  however,  that  the  necessity  for 
stimulants  in  certain  cases,  and  at  certain  stages  of  the  disease, 
as  it  has  prevailed  of  late  years  in  London  and  other  large  towns, 
is  more  apparent,  and  arises  more  frequently  than  the  experience 
of  former  years  would  have  led  us  to  expect.  Few  cases  are 
met  with  which  are  not  benefited  by  moderate  doses  of  stimulants 
at  some  period  of  their  course,  and  if  the  slightest  symptom  of 
exhaustion  is  observed,  their  assistance  should  be  had  recourse 
to  without  delay.  When  their  action  proves  serviceable  the 
heat  of  the  skin  diminishes  and  the  frequency  of  the  pulse  falls 
from  the  commencement  of  their  administration. 

There  are  yet  other  remedies  which  it  behooves  me  to  men- 
tion, although  I  cannot  from  personal  observation  adduce  any 
facts  in  proof  or  disproof  of  their  efficacy.  I  allude  to  the 
administration  of  sulphate  of  copper  in  combination  with  small 
doses  of  opium  internally,  and  to  the  application  of  ice  or  freez- 
ing mixtures  to  the  surface  of  the  chest.  Sprinkhardt  and 
Sauer,  of  Pesth,  are  both  warm  in  their  praise  of  the  former 
remedy  when  administered  in  the  proportion  of  half  a  grain 
every  hour,  and  assert  that  its  efficacy  is  vastly  superior  to 
tartarized  antimony ;  and  Niemeyer  and  Smoler  are  equally 
decided  in  lauding  the  virtues  of  ice  externally.*  The  employ- 
ment of  these  remedies  is  opposed  to  preconceived  opinions ; 
but,  nevertheless,  if  experience  confirms  the  statements  of  their 
advocates,  they  will  prove  most  valuable  allies.     At  present  the 

*  See  Schmidt's  '*  Jabrbucber,"  vol.  cxiii,  p.  837. 


frtcts  on  which  their  reputation  rests  are  too  few  to  justify  mo 
than  a  carefully  coDflucted  experiinental  inquiry^* 

Another  remedy  which  has  been  highly  praised  is  the  vt- 


trum  viride.     Kilter,   Roth,  and  other   continental  authorities 
have  apoken   highly  of  the  effieacy   of  veratrum   album:   bi.»t 
American   writers    maintain    the   superiority   of  the   veratru'Di 
viride,     Dr,   Rogers*   reports   a   case   where  it   '''  acted   like     t 
charm  ■/ '  and  Dr.  Cutler,  who  is  perhaps  its  warmest  advi>cti^«!t 
has  reported^  another  in  whieh  efjually  beneficial  reeidts  werv 
observed.     The  preparation  usually  employed  is  the  tincture, 
of  which  from  5  to  8  minims  are  given  every  two  or  three  hours, 
until  nausea  is  produced,  or  the  pulse  falls  below^  the  natural 
standard,  when   the  dose  should  be  diminished  or  repeated  le^sa 
frequently.     There  cannot  be  a  doubt  that  when  administer  eel 
in  this  manner,  the  drug  exercises  a  remarkable  control  ovet 
the  circulation;  and  in  the  few  instances  in  which  I  have  erim? 
ployed  it   to  combat   pneumonia,   it  has  appeared   to  exer^ 
beneficial   influence.     At  present,   however,   my    experience     ^ 
its  action  is  too  limited   to  justify  a  positive  opinion  as  to     i 
efficacy  ;  but  I  have  seen  enough  to  convince  me  that  it    di^ 
serves  a  further  trial. 

In  pneumonia,  as  in  other  acute  diseases,  the  secretions  irtM. 
be  carefully  regulated,  and  a  moderately  restricted  regiiTk 
enforced.  Solid  food  must  be  avoided,  but  good  beef  tea  in  » 
be  given  from  the  first,  and  the  patient  should  be  encoumg^ 
to  drink  freely  of  milk  and  whey,  in  which  an  egg  may 
beaten  up.  Excessive  purgation  is  worse  than  useless,  as  t€*wmt| 
ing  needlessly  to  exhaust  the  strength;  but  gentle  laxati^"^ 
should  be  employed  when  necessary,  ami  diuretics,  such  as  ni  ^^ 
and  acetate  of  polMsh,  prove  useful  as  eliminants. 

There  are  some  varieties  of  inflammation  of  the  lungs  w\^ 
demand  special  notice,  not  only  as  differing  from  ordinary  c 
of  the  disease  in  tlieir  symptoms  and  progress,  but  also  a»  ^ 
quiring  different  treatment,  and  leading  to  different  patholo^^ 
results.     Amongst  these  may  be  mentioned — 

1st.  The  cases  already  alluded  to  as  characterized  by  in^^-  ^ 
niation  of  the  interlobular  cellular  tissue — cases  which  are 
cially  prone  to  occur  in  rheumatic  persons.     These  are  al'*»^^'''i 
difficult  of  diagnosis,  and  are  apt  to  be  confounded  with  plei^^^ 
They  are  to  be  distinguished  from  ordinary  pneumonia  \»y^ 
comparative  absence  of  crepitation,  and  by  the  fact  that^ 
crepitation  which  exists  is  heard  during  expiration  as  we^  '  * 


'  AmtT.  MM.  MoDtlily,"  June,  18o^,  p.  410. 

'  Biialuii  Med.  and  tsurg,  Jc»urii.,''  vt>L  Ivi,  p,  511. 
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during  inspiration  ;    and  from  pleurisy,  by  the  rapidity  with 
which   strongly  marked    tubuhir   breathing    ensues,   and   con- 
tiaues^  day  after  day,  unimpaired  in  intensity;  by  the  increase 
of  the  vocal  fremitus,  and  by  tlie  increased  resonance  of  the  voice. 
Sonjelimes  the  inflammation  is  of  a  suppurative  character,  but 
more  commonly  the  inflummatory  exudation  is  fibrinou.s  ;   and 
*a  the  disease  becomes  chronic,  the  fibrine  gradually  solidifies 
»nd  contracts,  and  produces  the  condition  of  lung  dei^crihed  aa 
*' cirrliosis,"   by  Dr,  Corrtgan,     As  the  disease  progresses,  the 
broTiclii  uuiler^o  dilatation,  the  pulmonary  tissue  is  compressed 
«nd  becomes  impermeable,  the  lung  contracts,  and  the  side  of  the 
chest  falls  in.     As  a  result  of  this  condition,  dyspnoea  occurs, 
w  costal  movements  are  diminished,  the  percussion-note  be- 
comes dull  or  else  somewhat  amplioric,  the  vocal  fremitus  is  in- 
creased, the  vocal  j  esonanee  is  itbnormally  great,  the  res^pira- 
tiori    is  of  a  hollow,   blowing   character,  and   if  broncliitis   or 
^derua  exist,  is  accompanied  l)v  sonorous  rhonchi  and  large 
buliJiling  raies, 

In  the  acute  stage  of  the  disease,  I  believe  nothing  is  of  more 
^ffvicc  externally  than  leeches  and  blisters,  followed  by  poul- 
f^ccs  kept  applied  over  the  entire  side  of  the  chest;  and,  as 
internal  remedies,  calomel  and  f^piutn,  with  full  doses  of  alkalies 
*^J^l  the  neutral  salts,  Iodide  of  pi^tasi^ium,  and  occasioniil  doses 
^f  colchicum.  In  the  more  advanced  starres,  when  the  exuda- 
^*^n -matter  has  solidified,  and  has  already  produced  compres- 
I'^i^u  of  the  lung-tissue,  I  do  not  believe  that  any  medicine  will 
S^rve  to  remedy  the  mischief  which  has  occurred  ;  and  our  chief 
^tti  should  be  to  sustain  the  health,  antl  promote  free  and  easy 
Expectoration,  if  bronchitis  happens  to  coexist. 

2dly.  Another  class  of  cases  deserving  of  notice  is  that  in 

"^hich  inflammation,  instead  of  spreading  through  an  entire  lobe 

"*f    the   lung,   is  confined  to  certain   lobules,   the   intervening 

^bules  remaining  sound.     This  form  of  disease,  which  has  been 

^^riried  **  iMbulur    pneumonia/'  was  formerly   considered  to  be 

^»    frequent  occurrence  in  inf;incy»  and  even  now  is  so  spoken 

^*    b^  some  writers.     But  careful  research  has  shown,  that  in 

iB*ny  cases  the  solidification  of  the  pulmonary  lobules,  which 

**»  formerly  attributed  to  pneumonia,  is  due,  when  occurring 

*^  infancy,  to  simple  collapse  of  the  lung.     This  is  proved   by 

^*^  fact  that  after  death,  in  such  cases,  the  solidified  lobides 

^y  be  inflated  almost  lo  their  natural  size;  whereas  he|iatized 

^^*Ules   do   not    admit   of   infl^ition.     Therefore,    although,    as 

^*'OfiJj  stated,  this  form  of  pneumonia  is  sometimes  met  with 

J-      'tifunc}',  it  does  not  occur  so  often  as  was  formerly  supposed. 

M^    udult  life  it  is  observed  occasionally,  but  it  rarely,  if  ever, 
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occurs  as  an  idiopathic  affection ;  most  commonly  it  arises  in 
connection  with  embolism  or  pyaemia,  and  the  formation  of 
secondary  abscesses  in  the  lungs. 

The  physical  diagnosis  of  this  form  of  disease  is  extremely 
diflScult.  Inspection,  palpation,  and  mensuration  afford  only 
negative  information,  and  percussion  fails  to  give  any  assist- 
ance, so  long  as  mischief  is  confined  to  two  or  three  lobules. 
Indeed,  the  only  physical  indication  of  the  disease  is  to  be 
found  in  the  respiration,  which  is  exaggerated  in  the  parts 
adjacent  to  the  consolidated  lobules,  and  sometimes  absent, 
sometimes  harsh  and  blowing,  immediately  over  the  seat  of 
consolidation. 

3dly.  Cases  in  which  the  disease  is  of  secondary  origin,  or, 
in  other  words,  arises  during  the  progress  of  other  forms  of 
disease.  This,  which  is  often  termed  intercurrent  pneumonia, 
is  a  most  common  and  dangerous  form  of  the  malady,  and  is  apt 
to  supervene  at  all  ages,  from  earliest  infancy  to  extreme  old 
age.  It  is  the  principal  cause  of  death  in  many  cases  of  measles, 
hooping-cough,  and  other  infantile  disorders ;  it  is  apt  to  com- 
plicate typhus  fever,  rheumatic  fever,  variola,  and  other  acute 
blood  disorders,  as  also  meningitis,  and  other  inflammatory  dis- 
eases in  the  adult ;  and  it  is  a  frequent  attendant  upon  renal 
anasarca,  and  upon  phthisis  pulmonalis,  cancer,  and  other 
chronic  disorders  connected  with  local  organic  mischief  and  a 
distempered  condition  of  the  blood. 

In  all  these  cases  the  physical  signs  are  much  the  same  as  are 
met  with  in  ordinary  idiopathic  pneumonia,  except,  perhaps,  that 
in  the  more  adynamic  forms  of  disease  the  exudation  is  more 
serous,  and  less  plastic  in  its  nature;  and  that  as  it  is  more  pro- 
fuse, and  not  so  readily  got  rid  of  by  expectoration  as  in  ordinary 
cases  of  pneumonia,  there  is  a  tendency  to  obstruction  of  the  air- 
passages,  with  entire  absence  of  breathing,  rather  than  to  tubular 
breathing,  over  the  affected  portions  of  the  lung.  In  a  practical 
point  of  view  these  cases  differ  altogether  from  those  of  ordinary 
pneumonia.  They  partake,  in  many  instances,  more  largely  of 
congestion  with  consequent  oedema  than  of  active  inflammation ; 
and  the  mischief  is  dependent  on  and  kept  up  by  the  irritation 
of  the  materies  morbi  out  of  which  the  primary  disease  arises. 
Hence,  inter  se^  they  differ  greatly  in  character,  and  are  more 
purely  congestive,  or  more  strictly  inflammatory,  according  to 
the  precise  nature  of  disorder  from  which  they  take  their  origin. 
In  all  cases,  however,  "sublatd  causA  tollitur  effectus,**  and  the 
only  rational  treatment  is  that  which  endeavors  to  subdue  the 
primary  disease,  whilst  at  the  same  time  it  aims  at  counteracting 
the  secondary  local  mischief,  by  dry  cupping,  blisters,  turpentine 
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fomentations,  jacket  poultices,  and  other  topical  applications  In 
the  pneumonia  of  fever,  brandy  and  quinine  may  be  the  appro- 
priate internal  remedies;  alkalies  in  that  of  rheumatism ;  soda, 
colchicum,  and  magnesia  in  that  of  gout;  compound  jalap  powder, 
bitartrate  of  potash,  gin,  and  other  diuretics  in  that  of  Bright's 
disease.  I  do  not  wish  to  imply  by  this  statement  that  calomel, 
antimony,  and  digitalis  are  never  needed  in  these  cases;  but  I 
do  mean  that  they  are  often  useless,  or  worse  than  useless ;  and 
even  when  required  for  the  subjugation  of  local  inflammation, 
should  be  kept  subservient  to  the  general  treatment  which  is 
directed  against  the  original  disorder.  I  have  seen  too  much  of 
the  mischief  produced  by  an  opposite  course  of  treatment  to 
doubt  as  to  the  correctness  of  this  general  rule.  Indeed,  it  may 
be  stated  generally,  that  the  only  safe  and  efficient  treatment  is 
that  which  is  calculated  to  mitigate  or  remove  the  blood  disorder, 
which  is  the  source  of  all  the  mischief,  aided  by  such  external 
applications  as  serve  to  alleviate  local  irritation  or  to  counteract 
internal  inflammation  without  unduly  depressing  the  patient. 

4thly.  Cases  in  which  the  disease,  though  running  on  rapidly 
to  consolidation,  is  unattended  by  the  ordinary,  general  symptoms 
of  pneumonia,  and  is,  therefore,  said  to  be  *'  latent''  Their 
peculiarity  is  simply  that  which  their  name  implies,  and  which 
renders  the  mischief  liable  to  be  overlooked.  They  are  met  with 
chiefly  in  infants,^  or  in  elderly  persons,  or  in  persons  suffering 
from  adynamic  disorders,  and  the  mischief  partakes  of  the  charac- 
ter of  congestion  resulting  in  sero-plastic  eff'usion  rather  than  of 
active  inflammation.  These  cases  constitute  a  large  proportion 
of  those  described  by  Piorry  under  the  title  of  "  hypostatic 
pneumonia.*'  Great  perversion  of  the  ratio  naturally  subsisting 
between  the  pulse  and  the  respiration  ought  always  to  excite 
suspicion  of  the  disease;  and  when  once  this  is  aroused,  a  phys- 
ical examination  of  the  chest  will  serve  to  reveal  the  nature  and 
extent  of  the  mischief;  for  although  the  general  symptoms  are 
absent,  the  physical  signs  of  pulmonary  consolidation  are  fairly 
marked,  and  difl'er  little  in  their  nature  from  those  which  accom- 
pany ordinary  cases  of  pneumonia. 

The  treatment  of  this  form  of  disease  consists  chiefly  of 
measures  calculated  to  relieve  the  local  congestion  and  maintain 
the  force  of  the  circulation ;  and  in  many  instances,  from  the 
nature  of  the  case,  these  take  the  form  of  difi*usible  stimulants 

>  M.  Guersent,  Physician  to  the  Hdpital  des  Enfans,  says  that  '•  three- 
fifths  of  the  children  who  die  in  the  hospitals  between  birth  and  conclusion  of 
the  first  dentition  die  of  pneumonia  in  a  latent  form."  **Dict.  de  Medecine," 
vol.  viii,  p.  92. 
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internally,  and  counter-irritants,  derivatives,  and  fomentations 
externally.  Dry  cupping  is  always  useful,  and  turpentine  fomen- 
tations are  of  ^reat  service ;  whereas  venesection,  leeches,  and 
tartarized  antimony  are  seldom  admissible,  and  are  generally 
productive  of  serious  mischief. 

5thly.  Cases  in  which  pneumonia  occurs  in  a  chronic  form. 
This  variety  of  disease,  when  unaccompanied  by  the  deposit  of 
tubercle  or  other  adventitious  product  in  the  lung,  is  extremely 
rare.  It  is  met  with  in  two  distinct  forms,  the  one  being  com- 
monly the  sequel  of  acute  pneumonia,  the  other  occurring  as  a 
chronic  affection  without  having  been  preceded  by  symptoms  of 
the  acute  disease.  The  first  is  characterized  by  infiltration  of 
the  lung-tissue,  with  a  tough,  grayish,  solid  matter  which  does 
not  usually  exhibit  a  tendency  to  soften,  but  leads  gradually  but 
slowly  to  contraction  and  shrinking  of  the  lung  and  retraction 
of  the  chest-walls.  The  lung  in  this  case  is  drier  and  harder 
than  in  a  corresponding  state  of  ordinary  hepatization,  is  smooth 
when  cut,  and  often  creaks  under  the  scalpel.  In  most  instances 
probably  this  form  of  so-called  chronic  pneumonia  is  the  second 
stage  of  the  first-described  variety  of  the  disease,  in  which  the 
interlobular  cellular  tissue  is  principally  affected,  and  its  pecu- 
liarity is  referable  to  the  exudation  being  more  than  ordinarily 
fibrinous  in  character.  The  second  variety  ought,  perhaps,  to 
be  described  as  fibroid  degeneration  rather  than  as  chronic 
pneumonia,  and  should  be  classed  under  the  head  of  Phthisis,  as 
being  more  nearly  allied  to  that  disease  than  to  simple  inflam- 
mation of  the  lungs.  The  lung  is  infiltrated  by  a  reddish,  solid 
material,  which  after  a  time  becomes  distinctly  fibroid  in  char- 
acter, loses  its  deep-red  color,  and  in  many  places  assuming  a 
granite-gray  tint,  causes  the  lung  to  become  strikingly  mottled.* 
The  lung  in  these  cases,  as  in  those  last  mentioned,  is  firmer  and 
drier  than  in  hepatization,  it  often  creaks  under  the  knife,  and 
scarcely  yields  a  trace  of  fluid  when  scraped.  Sometimes  its 
cut  surface  is  smooth,  at  others  markedly  granular,  in  which 
case  the  granulations  are  more  strikingly  manifest  when  the 
lung-tissue  is  torn.  These  cases,  I  believe,  form  a  connecting 
link  between  chronic  inflammatory  consolidation  and  tuberculous 
infiltration.* 

The  general  symptoms  are  those  of  failing  health  and  strength, 
with  slight  but  habitual  shortness  of  breath,  cough,  and  scanty 
catarrhal  expectoration  unaccompanied  by  spitting  of  blood — 

*  See  a  paper  *'  On  PibroicJ  Des:encration  of  the  Lung,'^  by  Dr.  Sutton,  in 
Tol.  xlviii  of  the  ♦'  Med  -Chir.  Trans." 
2  See  Andral,  '•Clin.  M6d.,"  t.  ii,  p.  310. 
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fiml  oppression — Tiot  pain — -at  the  chest.     If  the  disrase  super- 
venes on  an   at  t  sick   of  acute   pne  union  la,  tlie  patient  doen  not 
regJiIn  his  strength,  hut,  on  the  contrary,  becomes  weaker  and 
loees  flesh  ;  bis  pulse  remains  quick,  the  appetite  fails,  and  he  is 
iTOohlecl  with  fevert!?lme^s,  especial! j  towards  evening. 

The  phj^sical  signs  are  somewhat  deceptive.     The  expansile 

ttjoveincnt  of  the  cliest  is  jilwavs  impaired,  and  there  is  dnlness 

on  percussion  ;  but  the  other  signs  are  by  no  racan&  constant. 

Ill  tlie  fir^t  variety  of  the  clisease  the  chest- walls  oiriy  fall  in,  in 

cous(Kpieiice  of  the  shrinking  of  the  affected  luog;  and  this  eon- 

iition  may  be  accompanied  by  harsh,  blowing,  an{l  more  or  less 

nollow-sounding  respiration  in  some  parts  of  the  chest,  whilst  in 

nibfrs  the  hrentbing  is  weak,  or  altogether  absent,  or  aceom- 

p'laied  by  occnsional  rales  ;  the  vocal  resonance  is  increased^ 

and  the  vocal  fremitus  intensified.      Souietimes,  however,  if  the 

earlier  stage  of  the  complaint  has  been  overlooked,  these  signs 

^ay  not  he  present ;  the  lung^  as  yet,  has  not  contracted,  and, 

consequently,  there  is  no  falling  in  or  retraction  of  the  chest- 

^*lls ;  the  bronchi  remain  obstructed,  so  that  there  is  entire 

''t^sence  of  breathing-sounds,  whether  healthy  or  morbid;  the 

^**tce  til  not  transmitted  throngfi  the  cbest-walls  to  the  ear,  and 

^ocal  fremitus  cannot   be   felt.     In   short,  the   physical  signs 

*Oore  nearly  resemble  those  met  with  in  pleurisy   than  those 

^hich  are  ordinarily  attendant  on  pneumonia  ;  nnd  it  is  only  by 

**oting  the  absence  of  the  physic h1  signs  of  pleurisy,  and   by 

^*^efully  watching  the  progress  of  the  disease,  that  it  is  possible 

^o  arrive  at  a  correct  diagnosis.    In  t!ie  second  variety  of  tlie  dis- 

^^8e  the  difficult}^  of  arriving  at  a  correct  opinion  is  even  greater, 


for 


the  upper  lobes  of  the  lung  are  specially  prone  to  be  at- 


^'■c'ketl^  jitjil  then  the  case  may  simulate  tubereular  phthisis-     A 

f<?Jlse  in  which  an  entire  long  was  implieated  fell  under  my  ob- 

^rvjition  eleven  years  ago.     The  jjatient,  a  young  lady,  aged 

Wetiiy^  had  long  been  short-broathed,  but  otherwise  had  enjuyed 
.*»ir  heallh,  until  within  three  days  of  her  death.  She  had  never 
^*^l  an  acute  attack  of  pulmonary  iufl;immation,  and  she  died  of 

^^Htriction  of  the  larynx  and  tracliea,  consequetit  on  the  pres- 

^'"e  of  an  enlarged  thyroid.  The  condition  of  the  chest  was 
J^^CTtained  by  dissection,  Mr.  Prescott  Ilewett  very  kindly  per- 
'***tiiing  the  post-mortem  examination.  No  trace  of  fluid  or  of 
^^-existing  inflammation  was  found  in  the  pleura,  but  one  lung 
^H  perfectly  solid.  It  was  as  large  as  the  other  lung  when 
'^^tiully  inflated,  and  did  not  collapse  when  the  chest  was 
T^^netl,  hut  filled  the  whole  of  one  side  of  the  thorax.  It  sank 
^^  cjoce  when  placed  in  water.  Its  color  was  grayish-red ;  lis 
^^iBistence  so  firm  that  it  creaked  under  the  scalpel,  and  its  cut 
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surface  was  smooth,  and  emitted  scarcely  a  trace  of  fluid  even 
when  scraped  with  the  knife.  It  did  not  contain  a  particle  of 
tubercle ;  but  the  bronchial  and  mesenteric  glands  were  enlarged, 
and  contained  cretaceous  matter.  The  bronchi  were  filled  with 
exudation-matter.  An  instance  in  which  the  lower  lobe  of  the 
right  lung  was  similarly  affected,  and  gave  rise  to  precisely  the 
same  physical  signs,  was  observed  by  M.  Requin.^  Such  cases 
are  apt  to  be  mistaken  during  life  for  cases  of  old-standing 
pleuritic  effusion  ;  and,  in  whatever  stage  they  are  examined, 
whether  before  or  after  contraction  of  the  lung  has  taken  place, 
the  diagnosis  is  always  diflBcult.  When  the  upper  lobe  of  the 
lung  is  thus  aff*ected,  the  case  is  apt  to  simulate  consumption ; 
for  not  un frequently  some  softening  occurs  and  vomicae  are 
formed  at  the  apices  of  the  lungs,  in  which  case  there  is  flatten- 
ing of  the  infra-clavicular  region  of  the  aff'ected  side,  with  im- 
perfect expansion,  dulness  on  percussion,  harsh,  hollow  breathing- 
sound,  prolonged  expiration,  and  increased  vocal  and  tussive 
resonance.  The  precise  character  and  order  of  progression  of  the 
general  symptoms,  coupled  with  the  general  aspect  and  family 
history  of  the  patient,  and  with  the  stationary  condition  of  the 
parts,  as  determined  by  several  examinations  at  considerable 
intervals  of  time,  form  the  only  clue  to  the  real  nature  of  the 
case ;  but  they  will  often  sufiice  to  excite  suspicion  in  the  mind 
of  the  careful  and  experienced  physician,  and  will  induce  him  to 
express  a  cautious  opinion.  Fortunately,  the  diagnosis  is  not 
of  much  practical  importance,  inasmuch  as  these  cases  require 
treatment  similar  to  that  which  proves  useful  in  tubercular 
phthisis.  Cod-liver  oil,  tonics  and  alkalies  internally,  daily 
oleaginous  inunction,  the  use  of  ioduretted  and  counter-irritant 
applications  to  the  chest,  a  generous  diet,  proper  exercise,  and 
fresh  air,  are  the  remedies  most  likely  to  prove  serviceable.  In 
one  case  which  I  saw  in  consultation  with  Dr.  C.  J.  B.  Williams, 
and  which  I  had  the  opportunity  of  watching  for  three  years, 
this  plan  of  treatment,  aided  by  a  twelve  months*  residence  in 
Egypt,  entirely  removed  all  trace  of  the  disease. 

Gangrene  of  the  Lung, 

In  my  observations  on  pneumonia,  the  occurrence  of  gangrene 
of  the  lung  was  briefly  alluded  to,  and  reference  was  made  to 
the  morbid  appearances  and  physical  signs  to  which  it  gives  rise. 
Mortification,  however,  must  be  regarded  as  an  accidental  com- 
plication or  occasional  sequence  of  pneumonia,  rather  than  as  a 

*  See  GrisoUe,  loc.  cit.,  pp.  860-1. 
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Ktiiirsl  consequence  of  the  disease,  for  it  is  rarely  met  with  in 
siW"i^ic  cases,  in  which  piilmoniiry  infliinmuuion  is  most  intense, 
and    s^oinetimes  occurs  in  instances  in  wliicb  pneumonia  docis  not 

Tl\ereare  two  distinct  varieties  of  gangrene  of  the  long,  viz., 
firstr-^  the  diffused,  or  uncircuniseribed  vuriety;  and  secondly,  the 
circumscribed-  These  differ  grearly  in  their  anatomical  charac- 
ters, but  they  both  appear  to  be  coimected  with  a  depraved  con- 
ditifju  of  the  blood  analogous  to  that  wlrieh  produces  the  vyrious 
forms  of  idiopathic  gangrene.  This»  doubtless,  io  most  eases,  is 
their  proximate  cause,  the  local  inflammation  being  only  the  ac- 
cidetita!  or  exciting  cause.  It  must  be  admitted,  however,  that 
the  exciting  or  determining  causes  of  tlie  disease  uppear  to  be 
<*f  Very  tliffereut  force  and  character  in  the  two  varieties.  In 
the  diffused  form  of  the  ilisorder,  the  slightest  inipediment  to  the 
pttliDOQary  circulation  suffices  to  excite  its  occurrence — niiy,  in 
some  instances,  uncircuinscribed  gangrene  occurs  without  any 
obvious  pre*existent  local  obstruction ;  whereas  the  circumscribed 
form  is  rarely  met  with,  unless  intense  pulmonary  inflammation 
**f  a  low  type  has  existed,  or  secondary  abscesses  have  formcfl  in 
the  luiijTg^  or  obstruction  of  the  nutrient  vessels  has  been  brought 
"^tiut  by  the  presstu-e  of  an  aneurismal  tumor, ^  or  of  tuberculous, 
^Ocerous,  or  other  adventitious  deposits,  or  still  more  rarely, 
Y  the  presence  ot  minute  ^brinous  concretions  detucherl  from 
^^^  endocardium  on  the  right  side  of  the  heart,  and  carried  on- 
'"^^t'd:*  with  the  blood  to  the  lungs.  It  seems  fair  to  conclude, 
*her^fore,  that  in  the  former  variety  of  the  disease  the  blood  18 
5^<*i'e  deteriorated  than  in  the  latter — a  view  which  is  borne  out 
y  the  class  of  cases  in  which  the  two  varieties  of  gangrene  oc- 
^^^  respect! vely- 

Mortification  of  the  lung  is  extreniely  rare;  so  much  so  indeed, 

— ^5^^t  in  the  post-mortem  records  in   8t.  Cieorge's  Hospital  for 

^*^    ten  years  ending  1850,  it  was  noted  in  no  more  than  nine- 

^^ti  instances;  and  1  have  met  with  only  seven  other  cases  in 

■^ich  its  general  characters  and  physlcsil  signs  were  thoroughly 

V^^V)  marked  during  life.     It  may  occur  at  itny  age,  and  tip  pears 

**OiTi  \I^  Boudet's  inquiries  to  be  more  common  in  chih!ren  than 

*i<]ults,  and  miU-e  so  in  adults  than  in  persons  much  advanced 

Jcars*^     When  it  does  occur,  the  gangrenous  process  may  be 

'A  nmiarkable  oii^e  of  pulmoiinry  gunprene  occurring  hs  thr*  rf**iilt  of 

^^ijrif;ijiiij   j*reii*iire  oecurn*fl  uiidpr  my  euro  tit  Ht.  Ot'or^f?*'*  Ilo^pitul^  in 

^■*nuiiry^  18ftO.     For  full  dt^Uitb  see  **lIo3pitiil   l*of*t.mortt*m  Rrgislcr  ftad 

*-lK*ok  **  for  Febj-uary  M,  I8<10,  under  the  head  of  "Henry  Burnea;** 

►'*TrAn!*.  Pftthol   Soc'/'  vol  xi,  p.  n2. 

k-tbe  EttbjoiDOd  tjsble,  which   throws  important  light  on  the  subject  of 
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confined  to  the  lung,  or  may  be  associated  with  mortification  ^^S  -m. 
other  parts  of  the  body. 

It  is  not  an  unusual  accompaniment  of  cancrum  oris;  accor^ic^< 
ingly,  M.  Boudet's  table  shows  that  gangrene  of  the  lung  coexis  ^t  s 
with  gangrene  of  other  parts  of  the  body  more  frequently  in  i^^Em- 
fancy  than  in  after  years. 

The  symptoms  of  gangrene  vary  considerably,  according  to  tfcz:^^ 
form  which  the  disease  assumes.  In  the  diffused,  or  uncircurzran - 
scribed  form,  the  progress  of  the  disease  is  often  extremely  rapi_  -<!. 
The  mischief  is  ushered  in  by  utter  prostration  of  strength ;  » 

small,  weak,  and  frequent  pulse,  pallor  and  anxiety  of  coun^z:.^?^ 
nance,  and  all  the  symptoms  of  rapidly  failing  power;  coupl  m^^ 
with  these,  there  is  frequent  but  feeble  cough,  and  profim.  ^sa 
frothy,  diffluent  expectoration,  of  a  peculiar  greenish  color,  a^^cr^.  d 
intensely  fetid  gangrenous  odor.  Ere  long  the  vital  powers  se^^s*  tdi 
utterly  oppressed  or  exhausted,  the  pulse  fails,  the  features  Bcd^  ^- 
come  collapsed,  the  expectoration  ceases  from  want  of  power  -to 

expectorate,  and  the  patient  rapidly  sinks. 

The  progress  of  circumscribed  gangrene  is  somewhat  differe* 
and  is  marked  by  a  train  of  symptoms  which  vary  greatly  at  <  ~ 
ferent  periods  of  the  disease.     At  first,  the  general  symptoms 
simply  those  of  slight  pneumonia,  or  pulmonary  congestion  ; 
they  are  attended  by  an  amount  of  prostration  which  is  qi 
disproportioned  to  the  extent  and  apparent  intensity  of  the  U 
mischief.     Sometimes,  indeed,  the  invasion  of  the  disease  is  e 
more  insidious ;  there  is  nothing  to  draw  attention  to  the  • 
dition  of  the  chest,  and  depression  of  the  vital  power  is  the  c 
prominent  symptom.    After  a  time,  however,  expectoration  c 
mences;  and  the  sputa,  which  at  first  are  of  a  muco-puru 
character,  sometimes  tinged  with  blood,  emit  a  disagreeable  o<~ 
but  as  soon  as  a  free  communication  is  established  between 
air-passages  and  the  sloughing  tissue  of  the  lung,  they  not   <i 
acquire  an  intensely  fetid  gangrenous  odor,  but  assume  arm 


gan^rono.  wji:*  published,  a<  tho  result  of  his  own  observations,  by  M.  Boi-^^"^^ 
in  the  "Archives  de  Mddecine,"  September,  1843: 
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pearance  more  or  less  characteristic  of  the  disease.  They  lose 
their  muco  purulent  character,  and  become  extremely  liquid,  or 
sero-purulent,  and  of  a  dirty  greenish  or  ash-gray  color.  At  the 
same  time,  the  breath  acquires  an  offensive,  putrid  odor,  the  pulse 
becomes  feeble  and  rapid,  and  there  is  every  evidence  of  great  and 
increasing  prostration.  Not  unfrequently,  the  patient  passes 
rapidly  into  a  state  of  collapse,  and  sinks  in  a  few  hours,  or  it  may 
be  days,  without  the  occurrence  of  any  other  symptom.  Some- 
times, though  rarely,  profuse  hemorrhage  occurs,^  and  terminates 
in  death.  Sometimes  the  sloughing  implicates  the  large  bronchi, 
and  the  oesophagus ;  sometimes  it  occasions  perforation  of  the 
pleura,  and  gives  rise  to  fatal  pneumothorax;  and  it  has  been 
even  known  to  cause  perforation  of  the  diaphragm,  and  to  produce 
subcutaneous  emphysema,  by  making  its  way  through  the  two 
agglutinated  layers  of  the  pleura.  At  other  times  the  disease 
is  apt  to  pass  into  a  somewhat  chronic  condition;  the  symptoms 
show  that  the  patient's  power  of  resistance  is  considerable;  there 
is  no  longer  rapid  failure  of  the  vital  power,  but  the  expectora- 
tion, which  continues  profuse  and  fetid,  loses  its  extremely  liquid 
character,  and  becomes  more  distinctly  purulent;  there  is  hectic 
fever,  with  night-sweats  and  emaciation,  and,  after  weeks,  or  it 
may  be  months  of  suffering,  the  patient  dies  utterly  exhausted. 
In  other  cases  the  disease  progresses  more  favorably;  the  sputa 
decrease  in  quantity,  become  decidedly  purulent,  and  lose  their 
fetor;  the  heat  of  skin  and  hectic  fever  subside,  the  appetite 
returns,  the  patient  gains  flesh,  and'  complete  recovery  ensues. 
These,  however,  are  exceptional  cases,  and  probably  do  not  con- 
stitute above  eight  or  ten  per  cent,  of  the  whole.  In  all  cases 
which  do  not  speedily  terminate  in  death,  the  fetor  of  the  breath 
is  apt  to  vary  greatly.  At  one  time  it  is  insufferable,  at  another, 
nay,  sometimes  within  a  few  minutes  afterwards,  it  may  be  simply 
disagreeable ;  and  then  after  the  lapse  of  a  longer  or  shorter 
period  it  may  again  resume  its  poisonous  quality.  This  altera- 
tion in  the  fetor  and  sweetness  of  the  breath  was  very  remark- 
able in  a  case  admitted  under  my  care  into  the  York  Ward  of 
St.  George's  Hospital  in  October,  1858.^ 

The  only  rational  explanation  appears  to  be,  that  temporary 
obstruction  of  the  bronchi  leading  to  the  sloughing  tissue,  shuts 
off  the  source  of  the  gangrenous  odor,  which  reappears  as  soon 
as  the  obstruction  is  removed,  whether  by  the  act  of  respiration 
or  of  coughing. 

>  Soe   St.  George's   Hospital    '*  Post-mortem   Records "   for  1847,  p.  67. 
Hemorrhage  took  place  into  a  gangrenous  cavity  in  the  right  lung. 
»  See  *' Hospital  Case-book,"  xxxvii,  p.  325. 
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The  pliysical  signs  of  the  mischief  which  is  going  on  areoi 
obscure,  anil  never  flistinctiv^e ;  indeed,  they  are  sinjplj  thos«i 
local  pulinonury  consolidation,  followed  by  evidence  of  the  bres^-  Ic 
ing  up  of  the  lung  tissue,  iinil  subsequently  of  pulmonary  ex 
viition  ;  they  are  not  marketi  by  any  clKiracter  calculated  t- 
throw  light  on  the  nature  or  cause  of  the  disorganization.  Sottrme- 
tiinci?,  but  not  invariably,  the  mischief  is  preceded  by  the  or<ili 
nary  sign^  of  pneumonia,  and  it  is  generally  accompanied  1>J 
the  signs  of  bronchitis  as  soon  as  the  breaking  up  of  the Ju 
tissue  has  commenced. 

The  morbid  appearances  observable  after  death  vary  with 
form  which  the  disease  has  assumed*  In  the  diffused  form  ^C-l* 
lung-tissue  is  extremely  congested,  an<l  in  a  state  of  serous  r*^x 
sanguineous  engorgement;  its  condition,  indeed,  resembles  tl:^ 
of  the  first  stage  of  pneumonia,  except  that  it  is  raore  fautrm  i. 
and  breaks  down  more  easily.  The  tiffeeted  portions  are  o'T 
livid  reil,  or  else  of  a  greenish,  or  brownish  black,  or  asli-g^M-aiE 
color,  more  or  less  diffluent,  and  often  converted  into  a  sani^'^i 
putrid  fluid,  which  escapes  wlieo  the  lutig  is  cut,  and  emit» 
intolerably  fetid,  gangrenous  odor;  Not  UTjfrequently,  &^:>i 
portion  of  the  sphacelated  tissue  has  been  broken  down  aut^ 
moved  by  expectoration  during  life,  in  which  case  an  irre^m:M. 
excavation  is  found,  the  walls  of  which  are  composed  of  rag: 
pulpy,  mortifying  tissue.  In  the  uncircumscribed  form  of 
ease  the  parts  in  process  of  mortifieution  blend  graduallr 
msensibly  with  the  sounder  portions  of  the  lung  ;  whereas  tw 
circumscribed  variety  the  gangrenous  portion  of  the  lung  is- 
romirted  by  inflamed  tissue,  infihrated  by  exndation-ma.  ^  ^efj 
which  is  more  or  less  plastic,  and  maps  out  the  limits  o^  t 
affected  portions*  In  tliis  latter  form  of  the  disease  the  x^noF 
tified  tissue  is  usually  fnund  soft  and  iliffluent,  as  in  the  Lmir»LCilw 
cnmscribed  variety  ;  but  sometimes  a  sphacelated  spot  ms^^^  "* 
met  with,  harder  and  more  compact  than  the  tissue  of  ^c:>un<» 
lung,  and  forming  a  sort  of  core  in  the  midst  of  the  softe^ 
fluent  matter.  Sometimes  the  cavities  which  are  formed  in  '^ 
variety  of  disease,  instead  of  being  pulpy  and  ragged,  bec^  ^"*' 
lined  with  a  false  membrfrne,  which  ke»'ps  up  a  purulen  ^ 
mu co-purulent  secretion^  and  occasionally  the  density  of 
menjbrane  appears  to  prevent  their  colhipse  and  cicatriJEaC^  * 
Be  this  as  it  may,  these  gangrenous  excavations  exhibit  w=^^* 
little  tendency  to  cicatrize,  and  free  secretion  from  their  in  ■ 
nal  surface  has  been  known  to  go  on  for  many  years.* 

1  I  have  seen  a  sirifxith  ful&o  mymbrane  lining  old  lyb<?rctiloU5C»vitii» 
kenpmg  up  pruftise  secretion  f(ir  >i'ur^— in  one  case  for  no  les*  than  i 
years.     See  also  Walshe,  loc.  cit.,*|K  451. 
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In  the  diffused  form  of  the  disease  the  gangrene  usually  at- 
tacks a  much  larger  portion  of  the  lung  than  in  the  circum- 
scribed variety;  indeed,  an  entire  lobe  is  not  tinfrequently 
affected,  and  sometimes  the  greater  part  of  one  lung  is  impli- 
cated.* In  the  circumscribed,  as  also  in  the  uncircumscribed 
form  of  the  disease,  the  mischief  is  usually  limited  to  one  lung, 
except  in  cases  in  which  it  ensues  on  secondary  abscesses.  In 
these  it  is  scattered  throughout  both  lungs,  and  is  found  most 
commonly  towards  their  periphery ;  whereas  in  other  cases  the 
posterior  portions  of  the  lungs,  and  especially  of  the  right  lung, 
are  those  which  are  most  prone  to  suffer. 

The  diagnosis  of  pulmonary  gangrene  is  not  in  all  cases  an 
easy  matter.  It  rests  upon  the  peculiar  fetor  of  the  breath  and 
expectoration,  coupled  with  the  sero-purulent  character  of  the 
sputa  and  the  physical  signs  of  softening  and  excavation  of  the 
lung-substance ;  and  as  fetor  not  to  be  distinguished  from  gan- 
grenous fetor  may  arise  in  cases  in  which  no  evidence  of  pul- 
monary softening  is  to  be  obtained,  and  in  which  there  is  reason 
to  believe  that  mortification  of  the  lung-tissue  does  not  exist, 
as  it  may  also  Qccur  from  sloughing  of  the  internal  surface  of 
tuberculous  and  other  cavities  not  primarily  gangrenous,  and  as 
the  character  of  the  sputa  will  not  alone  serve  to  establish  the 
true  nature  of  the  mischief,  it  is  obvious  that  in  most  cases  no 
great  confidence  can  be  felt  in  a  diagnosis  as  to  the  existence  of 
this  disease,  unless  made  by  a  very  competent  observer,  and 
verified  by  a  post-mortem  examination.  Nevertheless,  when  the 
signs  already  enumerated  as  indicative  of  gangrene  supervene 
suddenly  in  a  person  suffering  from  adynamic  congestion  or  in- 
flammation of  the  lungs,  and  who  was  previously  free  frop 
bronchitis  and  tuberculous  disease,  there  can  be  little  doubt  as 
to  their  true  character,  especially  when  gangrenous  fetor  of  the 
breath  has  preceded^  and  is  subsequently  accompanied  by  the 
signs  of  pulmonary  excavation. 

Another  source  of  difficulty,  however,  is  the  occurrence  of 
gangrene  of  the  lung  without  any  perceptible  fetor.  I  have 
never  met  with  such  a  case ;  but  Cruveilhier  has  described  this 
variety  of  the  disease ;  and  Dr.  Walshe,  though  he  does  not  re- 
fer to  instances  in  point,  speaks  of  it  as  if  it  were  a  matter 
within  his  own  cognizance.  At  all  events,  its  occurrence  must 
be  extremely  rare,  and  when  it  does  occur  it  is  not  likely  to  be 
recognized  during  life. 

Fortunately,  the  difficulties  incidental  to  the  diagnosis  of  gan- 
grene of  the  lung  are  not  of  material  importance  in  practice ; 

1  Lacnnec,  loc.  cit.,  p.  222. 
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for  whether  the  disease  exists  in  an  idiopathic  form,  or  whether 
fetor  be  caused  by  sloughing  of  small  portions  of  the  bronchial 
mucous  membrane,  or  by  mortification  of  portions  of  tubercular 
or  other  cnvities  in  the  lung,  the  aim  of  the  physician  in  all 
cases  must  be  to  support  the  patient  and  obviate  the  tendency 
to  death.  There  is  nothing  specific  in  the  treatment  to  be  em- 
ployed. Whenever,  and  in  whatever  form  of  disease,  gangre- 
nous fetor  arises,  the  vital  powers  are  low  and  require  support, 
and  the  amount  and  nature  of  that  support  must  be  determined 
by  the  precise  condition  of  the  patient,  and  not  by  any  theoret- 
ical consideration  as  to  the  extent  and  nature  of  the  mischiefJ 
In  the  acute  stage,  quinine  and  bark  in  full  doses,  with  ten  or 
twelve  minim  doses  of  nitro-muriatic  acid,  opium,  brandy,  and 
diffusible  stimulants  are  the  appropriate  remedies;  and  when  the 
affection  passes  into  a  more  chronic  state,  cod-liver  oil,  the 
balsam  of  Peru  in  drachm  doses,  turpentine,  and  full  doses  of 
the  compound  tincture  of  benzoin,  may  be  advantageously 
added.  Ammonia  has  been  recommended,  but  in  my  expe- 
rience has  not  proved  so  useful  as  the  mineral  acids.  Chlorate 
of  potash  has  also  failed  in  the  only  instance  in  which  I  have 
seen  it  employed;  but  its  efficacy  is  so  remarkable  in  cancrum 
oris,  with  which  gangrene  of  the  lung  is  often  associated,  that 
it  deserves  a  further  trial  in  full  and  repeated  doses.  It  is  not 
incompatible  with  the  other  remedies  recommended,  and  there 
is  no  reason  why  it  should  not  be  administered  in  combinatiou 
with  them,  or  better  still,  as  a  drink  dissolved  in  barley-water 
during  the  period  of  their  administration.  Bloodletting  is  in- 
admissible, and  dry-cupping  and  blistering,  though  not  excluded 
from  our  list  of  agents  by  the  nature  of  the  disease,  are  of  ques- 
tionable utility. 

^  In  evidence  of  this  fact  I  may  cite  a  very  interesting  case  which  occur- 
red under  my  care  at  St.  Geort^e's  liosspitHl,  in  the  year  1860.  Stephen 
Deac<m,  a?t  4*2,  was  admitted  into  Hope  \V  ard  on  January  11th,  having  rKjen 
seized  with  a  paralysis  of  the  left  side.  The  attack  came  on  suddenly,  ac- 
companied hy  headache,  three  days  before  admission,  whilst  he  was  nt  work 
as  a  laborer.  It  had  not  been  preceded  by  any  apparent  illnes.s,  and  before 
his  admission  he  had  partially  regained  power  over  his  leg,  though  his  arm 
still  remained  motionless,  ilis  heart  was  healthy,  the  kidneys  were  sound, 
and  he  had  no  cough.  On  the  13th  ho  was  seized  with  dyspnoea  and  great 
vital  depression,  and  on  the  14th  began  to  cough  and  expectorate  an  enor- 
mous quantity  of  extremely  f(»tid  matter  mixed  with  blood,  which  emitted 
a  gangrenous  odor.  Afterthe  lapse  of  a  few  hours  the  sputa  lost  their  puri- 
form  character,  and  became  sero-purulent  and  of  a  dirty  ash-gray  color. 
Notwithstanding  the  paralysis,  full  doses  of  brandy,  with  bark,  and  ten- 
minim  doses  of  nitric  acid  were  administered  ;  and  in  the  course  often  days 
the  cough  had  almost  e<'ased,  the  expectoration  was  devoid  of  offensive  odor, 
and  the  paralysis  had  in  great  measure  passed  off.  On  the  25th  ho  left  the 
hospital,  having  quite  recovered,  except  in  regard  to  the  arm,  which  still 
remained  weak. 
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The  fetor  of  the  breath  may  be  corrected  by  rinsing  the  mouth 
with  chlorinated  washes  or  a  weak  solution  of  permanganate  of 
potash ;  and  the  inhalation  of  chlorine  will  tend  to  modify  the 
septic  changes  going  on  in  the  lung,  and  so  to  lessen  the  depres- 
sion of  the  vital  power.  The  vapor  of  turpentine  is  another 
agent  which  is  reported  to  exercise  a  distinctly  remedial  power, 
and  experience  has  convinced  me  that  air  impregnated  with 
carbolic  acid  is  decidedly  serviceable.'  It  seems  probable  that 
ozonized  water,  or  small  quantities  of  dilute  carbolic  acid  pul- 
verized, and  so  inhaled,  would  prove  beneficial ;  and  although' 
as  yet  I  have  had  no  experience  of  its  action  in  this  complaint 
when  so  employed,  I  should  not  hesitate  to  have  recourse  to  its 
aid  in  severe  or  obstinate  cases.  The  diet  should  be  nutritious, 
and  as  generous  as  the  digestive  powers  of  the  patient  will  per- 
mit. Wine;  soup  or  strong  beef-tea,  or  warm  milk  thickened 
with  isinglass;  arrowroot,  made  with  beef-tea  instead  of  water; 
eggs  beaten  up  with  brandy,  blancmange,  and  essence  of  meat, 
are  among  the  articles  of  diet  which  are  most  suitable  on  these 
occasions.  Meat,  with  pale  ale  or  bottled  stout,  may  be  given 
as  soon  as  the  patient's  stomach  can  bear  it. 

(Edema  of  the  Lungs, 

(Edema  of  the  lungs  is  not  a  condition  of  frequent  occurrence. 
Arising  as  it  does  from  the  same  class  of  causes  which  occasion 
oedema  in  other  parts  of  the  body,  it  should  be  regarded  as  a 
secondary  affection,  symptomatic  of  mischief  elsewhere,  rather 
than  as  a  primary  or  idiopathic  disease  of  the  pulmonary  ti.ssue. 
It  is  a  common  accompaniment  of  Bright's  disease  of  the  kid- 
neys, and  of  the  dropsy  which  occurs  in  sequel  of  scarlatina ;  it 
is  apt  to  accompany  typhus  fever,  scurvy,  and  other  diseases 
in  which  there  exists  a  depraved  and  fluid  condition  of  the  blood; 
and  it  is  sometimes  the  result  of  extreme  pulmonary  congestion 
from  whatever  cause  arising,  and  thus  is  found  associated  with 
acute  bronchitis  and  pneumonia,  with  obstructive  or  regurgitant 
disease  of  the  mitral  valve,  with  obstructive  disease  of  the  aortic 
valves,  and  with  pressure  on  the  pulmonary  veins,  whether 
caused  by  aneurism,  or  by  cancerous  or  other  morbid  deposits 
in  the  chest.  It  is  speedily  induced  by  section  of  or  pressure 
on  the  par  vagum,  probably  as  a  result  of  defective  innervation, 
and  is  usually  attendant  on  the  pulmonary  congestion  which 
precedes  slow  death. 

By  whatever  cause  produced,  oedema  of  the  lungs  is  charac- 
terized by  infiltration  of  the  air-cells  and  interstitial  areolar 

I  See  "Med.  Times  and  Gazette,"  April  15th,  1845,  and  *» Wiener  Zeit- 
schrift,"  1853. 
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tissue  with  a  thin  serous  fluid.  When  the  oedema  is  passive  and 
connected  with  chronic  mischief,  the  fluid  eflfused  is  usually 
colorless ;  whereas  when  the  oedema  is  acute,  and  arises  from 
active  congestion  of  the  lung,  it  is  more  commonly  tinged  with 
blood.  It  generally  affects  both  lungs,  and  is  diffused  through- 
out their  structure,  or  limited  to  the  inferior  or  posterior- por- 
tions, in  which  the  laws  of  gravitation  would  naturally  cause 
the  fluid  to  accumulate.  Oppression  at  the  chest,  with  increased 
frequency  of  respiration,  amounting  sometimes  to  excessively 
liurried  brejithing,  slight  cough,  and  a  thin,  but  sometimes  rather 
tenacious  frothy  expectoration,  are  the  general  symptoms  by 
which  its  accession  and  course  are  marked.  The  morbid  anat- 
omy of  the  parts,  and  the  physical  signs  to  which  the  disorder 
gives  rise,  will  be  evident  from  an  inspection  of  the  subjoined 
table : 

Chronic  and  Passive  (Edema. 

Physical  Signs. 


Morbid  Anatomy. 
Chronic  oodcma — The  lung  is  of  a 
pale  yrnyiah  color;  collapses  slowly 
and  imperfectly ;  is  inelastic  and 
doughy;  pits  readily  on  pressure; 
and  scarcely  crepitates  on  being 
handled.  On  section,  a  large  quan- 
tity of  almost  colorless  serum,  un- 
mixed, 6r  nearly  so,  with  air,  oozes 
from  the  surface;  the  lung-tissue  is 
tough  and  resistant,  and  portions  of 
it  sink  instantly  in  water  without 
being  previously  subjected  to  pres- 
sure. The  lining  membrane  of  the 
bronchi  is  often  of  a  dark,  livid  color, 
consequent  on  chronic  vascular  con- 
gestion. 


Ande  oedema. — The  lung  is  usually 
red ;  collapses  slowly  and  imperfectly ; 
is  inelastic,  but  less  so  than  in  chronic 
oedema,  and  is  more  crepitant  on 
pressure;  on  section,  a  large  quantity 
of  a  pale  red,  frothy  serum  escapes 
from  the  cut  surface  ;  the  lung-tissue 
is  red,  soft,  and  easily  broken  down, 
and  the  lining  membrane  of  the 
bronchi  is  of  a  red  color,  such  as  is 
seen  in  cases  of  active  congestion  or 
inflammation. 


Inspection  affords  no  information. 

Palpation  is  said  sometimes  to 
disclose  increased  vocal  fremitus. 
This  has  not  been  the  result  of  my 
experience. 

Percussion. — The  sound  is  duller 
than  natural,  and  the  parietal  resist- 
ance increased.  Skoda  speaks  of  a 
tympanitic  sound  on  percussion,  but 
I  have  never  met  with  it. 

AusaUtation. — The  respiration  is 
weak  or  almost  absent,  or  else  harsh 
and  coarse,  and  accompanied  by  bub- 
bling rales,  according  to  the  precise 
degree  of  infiltration  of  thi»  portion 
of  the  lung  auscultated.  If,  as  often 
happens,  bronchitis  coexists,  sonorous 
and  sibilant  rhonchi  will  be  heard. 

Acute  cw/€m«.— Insp(»ction,  palpa- 
tion, and  percus'sion  yield  the  same 
results  in  acute  as  in  chronic  oedema; 
but  on  auscultation  the  vocal  reso- 
nance is  generally  louder  than  in 
the  chronic  variety,  and  the  rkle 
which  attends  it  is  much  finer.  In- 
deed, it  ordinarily  resembles  the  fine 
bubbling  rale  of  capillarv  bronchitis, 
and  is  to  be  distinguislied  from  it 
only  by  the  lesser  viscidity  of  the 
sputa,  and  the  absence  of  the  general 
signs  of  bronchitis.  In  some  mstan- 
ces  it  so  closely  resembles  the  crepi- 
tation of  pneumonia,  that  the  absence 
of  tubular  breathing  and  other  symp- 
toms which  usually  attend  the  prog- 
ress of  that  disease,  alone  enable  us 
to  discriminate  between  them. 
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Tli«  treatment  of  pulmonary  oedema  must  be  in  strict  relation 
r\tH    the  cause  from  which  it  originates.     When   uciitc,  nnd  de- 
penclent  on  Bright's  disease  or  scarlatinal  drftpsy.  diuretics  and 
RaVine  purgatives  are  especially  indicated,  and  the  administration 
of  squills  and  digitalis  should  not  be  neglected ;  an  emetic  in 
1  some  instances  proves  extremely  serviceable,  and  so  do  vapor 
and  hot-air  baths,  and  cupping  or  dry  cupping  on  the  loins.    Its 
occurrence    betokens   the   necessity   for   a  tonic   and  stimulant 
treatment  as  soon  as  the  chest  is  somewfiat  relieved  :  smd  nothing 
ans^^crs  better   than  the  tincture  of  the  sesquichloride  of  iron, 
in  comhiriation  with  digitalis,  stimulating  diuretics,  and  a  light 
vegetahle  bitter.     If  it  occurs  during  the  course  of  typhus  fever^ 
p**  otlier  disorilers  of  an   adynamic   type,  diffusible  stimulants 
miernully,  and  blisters  and  mustartl  poultices  to  the  surface  of 
*ne  chest,  are  commonly  found  to  he  the  mo^^t  elficient  agents; 
^bereas,  if  it  is  associated  with  much  pulmonary  congestion,  re- 
peated dry  cupping,  aided  by  digitalis,  expectorants,  and  saline 
purgutives,  prove  our  most  valuable  and  trustworthy  allies. 


Pulmonary  Eenwrrkage^  Hwmopiymt^  and  Pulmanary 

Apoplexy, 

.  Palnionary  hemorrhage  and  spitting  of  blood*  is  a  subject  of 
P^arful  interest  to  the  physician,  and  of  serious,  nay  vital  im- 
[J>ortance  to  the  patient.  Sometimes,  indeed,  it  is  the  result  of 
*^U>pathic  congestion  of  the  lung,  and  mny  be  regarded  as  a 
—  Pnmiiry  affection  of  not  a  very  serious  character.  But  such  an 
■*Vent  is  exceedingly  rare.  Much  more  commonly  it  is  attribu- 
^'*V»le  to  engorgement  of  the  pulmonary  vessels,  induced  by  or- 
S^nic  disease  of  the  lungs  or  heart,  and  is  altogether  a  secondary 
^3*Vction — ^a  mere  symptom  of  structural  mischief  in  tlie  chest. 
'^  ^fortunately,  too>  the  maladies  of  which  it  is  an  index  are  of 
^  Serious  nature,  and  usually  tend  to  an  untimely  death.  It  is 
^  frequent  harbinger  of  consumption  in  its  viiried  forms,  and  is 
^**t*fn  one  of  its  early  symptoms ;   so  that  too  much   attention 

I^^nnot  be  bestowed  on  the  investigation  of  every  point  relative 
^^   it^  occurrence. 
I       Considerable  difference  of  opinion  exists  as  to  the  source  and 

^    *  Throughout  this  section  I  iti<|tly  the  term  pulmonary  hpinorrhagc  indif- 

I^'^'i-rMfiv  to  till  uutpoiinng«  of  hhmd  which  Uike  plact^  tVum  «ny  portion  of 
rtttory  apparatus,  from  the  t'plglottis  and  Iwrynx  tn  tlif^  pulmonftry 
*  ymu.    During  life  it  is  ofleij  imposHihlt?  to  decides  from  which  portion 

^^^  Utvi  tract  ih**  bleeding  procot*dti,  and  evon  after  deiith  ii  i?-  Mt>iiK*lime!§  diffi- 
d^»  to  decide  the  cjuo^tion.  It  is  therefore  useiefis  to  attumpl  to  ^ejjarate  tlie 
**  "erefit  VArieties  for  tlie  aake  of  deBcription. 
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significance  of  the  bleeding  which  leads  to  spitting  of  blood. 
Some  persons  imagine  that  when  the  larynx,  trachea,  or  bronchi 
are  congested,  blood  may  exude  from  the  mucous  surface  after 
the  manner  in  which  it  oozes  from  the  posterior  fauces  and  the 
mucous  membrane  of  the  mouth ;  nay  more,  they  affirm  that  ex- 
udation from  the  surface  of  the  air-passages  is  a  very  frecjuent 
cause  of  bleeding,  even  in  cases  in  which  no  local  structural 
mischief  exists.  Others,  without  denying  the  possibility  of 
hemorrhage  from  the  bronchial  mucous  membrane,  assert,  not 
only  that  it  is  of  rare  occurrence,  but  that  it  seldom,  if  ever, 
takes  place  except  when  the  blood  is  altered  in  character,  as  in 
purpura,  scurvy,  and  similar  disorders,  or  where  the  mucous 
membrane  of  the  air-passages  is  ulcerated.  These  writers  refer 
the  bleeding  to  the  structure  uf  tlie  lung  itself,  and  they  support 
their  opinion  by  reference-  to  the  minute  dark  spots  which  are 
often  found  in  the  lungs  after  death  in  cases  in  which  spitting 
of  blood  has  existed  during  life — spots  which  are  evidently 
caused  by  the  outpouring  of  blood  consequent  on  the  giving  way 
of  the  pulmonary  tissue. 

My  own  opinion  occupies  a  middle  place  between  these  two 
extremes.  Careful  observation  has  led  me  to  believe  that, 
except  in  cases  of  diseased  heart,  or  of  purpura,  and  other 
hemorrhagic  disorders,  bleeding  seldom  arises  from  the  bronchial 
mucous  membrane,  unless  that  membrane  is  the  seat  of  ulcera- 
tion, or  is  acted  on  by  ancurismal  or  other  tumors,  or  by  tuber- 
cular or  other  adventitious  deposits,  which  cause  pressure  upon 
the  bronchial  vessels,  and  thus  mechanically  lead  to  distension 
and  rupture  of  the  capillaries.  But  inasmuch  as  I  have  frequently 
seen  blood  ooze  from  the  congested  mucous  lining  of  the  mouth 
and  throat,  and  on  several  occasions  have  traced  cases  to  the 
dead-house  of  St.  George's  Hospital  in  which  spitting  of  blood 
had  occurred  during  life,  and  in  which,  nevertheless,  no  organic 
disease  of  the  lung  existed,  and  no  evidence  of  any  disruption 
of  the  pulmonary  tissue  could  be  discovered  after  death,  I  see 
no  sufficient  reason  to  doubt  that,  in  some  instances  at  all  events, 
hemorrhage  may  take  place  from  the  congested  bronchial  mem- 
brane. On  the  other  hand,  the  large  amount  of  blood  which  is 
sometimes  poured  out,  the  rapidity  with  which  the  outpouring 
occurs,  and  the  evidence  which,  in  certain  instances,  may  be 
obtained  after  death,  of  the  giving  way  of  the  pulmonary  tissue, 
are  facts  which  lead  irresistibly  to  the  conclusion  that  the  tissue 
of  the  lung  is  a  frequent  source  of  bleeding.  And  when,  further, 
it  is  considered  that  simple  ulceration  of  the  bronchial  mucous 
membrane  is  of  extreme  rarity,  that  in  many  instances  of  pul- 
monary hemorrhage  there  is  entire  absence  even  of  bronchial 
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congestion,  and  that  the  delicacy  of  the  lung-tissue  is  such  as  to 

KJTiiler  it  very  liuble  to  give  way  unrler  con  il  it  ions  productive  of 
xtreme  congestion  and  mechanical  olij^trnction  to  tlie  jnilnionary 
c\rc\ilation,  the  conclusion  is  inevitable,  that  tlie  proper  tiissue 

■  of  the  lung  is  a  much  more  frequent  source  of  hemot'rlnige  than 
tbe  bronchial  mucous  membrane. 

But  whatever  its  source,  pulmonary  hemorrhage  is  always  a 
symjitom  of  grave  importance,  as  indicating  interference  with 

I  the  circulation  of  vital  organs.     In  some  instances  it  may  result 
from  wounds  or  other  mechanical  injuries  of  the  hmg;  in  souie, 
the  lieart  may  Be  the  cause  of  the  mischief,  giving  rise,  by  its 
di54?ased  and  irregukr  action,  to  undwe  congestion  of  tlie  lung  ; 
in   others,  the  pressure  of  aneurismal   tumors,  or   of  tubercle, 
cancer,  or   other  adventitious  matter,  may  produce  the  same 
effect;  in   others,  again,  pneumonic  congelation,  or  abscess,  or 
gangrene,  may  be  the  cause  of  the  bleeding  ;  in  others,  ulceration 
^^  the  larynx,  trachea,  or  bronchi ;   whilst  in  certain  instances, 
^^treme  congestion  of  the  bronchial  mucous  membrane,  more 
^Specially,  when  connected  with   a  spanjiemic  condition  of  the 
^'^al  fluid,  appears  to  lend   to  the  outpouring  of  hlood,  irrespec- 
^^^'P  of  any  organic  or  permatKnt  lesion.     But  mischief  of  a 
^*^fious  nature  must  have  proceeded  to  some  extent  before  hem- 
p^^Hinge  can  occur.     Even  in  those  instances  in  which  spitting 
I  ^^  blood  is  commonly  supposed  to  be  independent  of  local  rnis- 
r^hief^  and  to  be  of  little  importance,  as   when   it  occurs  after 
l^'<*I<*nt  straining  efforts,  or  in  connection  with  diminished  atmos- 
II*heHc  pressure  during  the  ascent  u-f  lofty  mountains,  my  own 
l^bstM'vation  has  led  me  to  take  a  more  serious  view  than  that 
lally  entertained,  and  to  believe  that  in   these,  as  in  other 
l^g,  there  is  usually  some  latent  mischief  in   the  chest — some 
-al  cause  of  pulmonary  congestion — some  mechanical  inter- 
"^'"^ence  with  the  capillary  circulation  through  the  lungs,*     In 


*     In  liiii*  uba'Tvalion  I  uiri  born**  out  by  Dr.  Wiilslj*?.     In  a  RcnsiiblB  note 

-'^,  r»t.^|i.  470h  h^^  rc'ijiiirk^ — *'  liousnini^Hiilt,  D'Orbii^ny,  and  Roullin  muko 

"^  l"cfL»runce  to  ruemttptysib  ha  having  uccurrttd  intbuir  a.^rntij  of  i\w  Andi'S  ; 

'*^*  Suii'*ure  obi^orved  riotbing  of  the  *^ort  in  the  tirtcmt  of  Mttnt  Bbinc;  und 

**.  AnK-rl  Smith,  wboso  medirnl  fductttion  Ljive,«  vjiliie  U>  hU  U'jiUnwny ,  \n- 

*^^^ing  in  liis  rnirrntivi^  on  Ibi?  ditficulty  of  brftitbini;  exin'rit^iH-ed,  h  *=ilent 

^**^c«*rninf  ox|K*ctoratiDn  of  bl<Ktd,  and  yet  bis  party  and  f^uides  nnnib4^irpd 

nty»toar/'     A  Inrije  udditiunnl  majss  of  similar  rvidoni'*?  mitcbt  now  be 

iH*d  fr*»rn  the  expent^ncrj  of  iii<*iiibi!r*  of  Lbr*  Alpim'  Cliibj  ii*  nUu  from 

t  of  jioronaut*  wbo  baveriipidly  littjtlnr'd  to  Vfry  hii^h  allitudf'.*^  in  buHoons* 

^^**ri.  GUbber  and  Coxwfll,  wliu  in  this  i^iy  rose  to  tbe  unexampled  aUi- 

^^c  of  six  ttiik*6»  and  nearly  loi^l  thi^ir  lives  tbmu^rh  the?  ran^rut^tion  of  th« 

*"*»jo«phere,  make  no  m^'ntiun  o(  spitting  of   blood  in  tbeir  detail  of  the 

tmpioms    wbieh    ih»^y   oxiH^neneed.     For    full   detniU   uf  thia  itsjcent  see 

British  Med.  Joarn/*  for  Dec.  13,  1862,  p,  625, 
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several  instances  which  have  come  before  me,  in  which  persons 
apparently  in  good  health  have  spat  blood,  under  one  of  the 
conditions  above  specified,  I  have  known  the  symptoms  of  con- 
sumption set  in,  and  run  on  rapidly  to  a  fatal  termination.  And 
although  it  is  true  that  individuals  are  sometimes  met  with  who 
have  had  haemoptysis  more  or  less  profuse,  and  who,  neverthe- 
less, have  attained  to  a  good  age,  without  the  occurrence  of 
phthisical  symptoms,  this  fact  does  not  invalidate  the  conclusion 
that  their  lungs  are  more  or  less  organically  diseased.  The 
same  fact  is  sometimes  observed  in  persons  who  are  descended 
from  a  consumptive  stock,  and  who  eventually  die  of  phthisis. 
Indeed,  nothing  is  more  common  than  for  spitting  of  blood  to 
precede  by  many  years  the  fatal  development  of  tubercular 
disease ;  and  its  occurrence  only  proves  what  most  persons  are 
prepared  to  admit,  that  tubercular  disease  of  the  lungs,  if  not 
extensive,  may  exist  for  an  indefinite  period  in  a  quiescent  state, 
without  giving  rise  to  symptoms  of  consumption,  or,  in  other 
words,  that  persons  who  have  tubercles  in  their  lungs,  if  placed 
under  circumstances  favorable  to  their  health,  may  live  on  for 
years  in  the  enjoyment  of  fair  average  health,  and,  as  post- 
mortem records  clearly  show,  may  die  at  an  advanced  age  of 
some  other  disorder,  without  having  manifested  any  symptom  of 
consumption,  with  the  one  exception  of  spitting  of  blood.  In 
short,  if  those  cases  are  excluded  in  which  the  sputa  are  slightly 
specked  or  streaked  with  blood — as  in  certain  instances,  of 
severe  congestive  bronchitis — or  are  rusty-colored,  from  ad- 
mixture with  it,  as  is  often  seen  in  acute  pneumonia,  the  only 
exceptions  I  am  disposed  to  admit  to  the  fearful  significance  of 
haemoptysis,  are  those  in  which  it  results  from  blows  on  the 
chest,  or  from  mechanical  injury  to  the  lung,  or  in  which  it 
occurs  in  women,  vicariously  to  the  menstrual  discharge.*  In 
these  cases,  it  seeniB  occasionally  to  take  place  independently  of 
structural  pulmonary  disease ;  but  post-mortem  examination 
would  of  course  be  needed  to  verify  the  fact,  and  render  it  a 
matter  of  certainty.  In  default  of  this  proof,  it  is  only  reason- 
able to  suppose  that  although  the  pulmonary  congestion  may  be 
referable  to  disorder  of  the  menstrual  function  and  vicarious 
action,  yet  that  the  bleeding  is  usually  attributable  to  the  ex- 
istence of  latent  tubercles,  causing  local  pressure  and  obstruction 
of  the  pulmonary  circulation. 

It  follows,  from  what  has  been  already  stated,  that  haemoptysis, 

^  yU\<  practitionors  must  have  met  with  cases  in  point,  but  I  would  refer 
those  who  have  not  to  a  remarkable  instance  of  vicarious  menstruation  from 
the  lunjjs  recorded  by  Pinel,  and  quoted  in  Sir  Thomas  Watson's  "  Lectures," 
ed.  i,  vol.  ii,  p.  140. 
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or  the  discharge  of  blood  by  expectoration,  must  always  be  re- 
garded, as  suggestive  of  organic  disease  of  the  chest.  It  does 
not  necessarily  indicate  the  fact,  but  it  is  suflScient  to  excite  the 
gravest  suspicion,  and  to  render  imperative  a  close  and  careful 
examination  into  the  condition  of  the  thoracic  organs.  It  matters 
not  whether  the  quantity  of  blood  be  small, — mere  specks  or 
streaks, — or  whether  it  amounts  to  drachms  or  ounces;  in  either 
case  its  presence  affords  just  cause  for  alarm.  For  although, 
as  already  stated,  the  researches  of  pathology  oblige  us  to  admit 
that  hemorrhage  may  arise  from  a  variety  of  causes,  they  have 
also  served  to  establish  the  fact  that  it  is  most  frequently  con- 
nected with  tuberculization  of  the  lung;  and  to  such  an  extent 
does  this  hold  good,  that  spitting  of  blood  is  justly  regarded  as 
one  of  the  earliest  and  most  important  signs  of  pulmonary  con- 
sumption.^ 

The  quantity  of  blood  expectorated  in  different  cases  of  pul- 
monary hemorrhage  varies  extremely.  Sometimes  it  is  so  small 
as  to  escape  observation ;  and  at  times,  more  especially  in  disease 
of  the  heart,  is  undistinguishable  by  the  naked  eye,  although  the 
microscope  at  once  reveals  blood-corpuscles  in  the  sputa ;  some- 
times, though  rarely,  it  is  so  profuse,  and  is  poured  out  so 
rapidly,  that  the  patient  is  suffocated  by  it,  or  else  dies  from  the 
effect  of  syncope ;  more  commonly,  it  is  ejected  slowly,  a  mouthful 
at  a  time,  and  in  quantity  varying  from  a  few  streaks  to  a  tea- 
spoonful  or  several  ounces. 

It  is  commonly  supposed  that  the  quantity  of  blood  expecto- 
rated affords  a  trustworthy  measure  of  the  significance  of  pul- 
monary hemorrhage,  and  that  a  few  slight  streaks  of  blood  are 
of  little  or  no  importance.  They  may  arise,  it  is  often  said, 
from  the  throat,  or  may  be  the  result  of  simple  bronchitis.  On 
the  other  hand,  some  physicians  attach  a  fatal  significance  to 
every  streak  of  blood  in  the  sputa,  and  are  disposed  to  doubt 
the  correctness  of  those  who  would  attribute  such  hemorrhage 
to  simple  congestion  of  the  bronchial  mucous  membrane.  Un- 
fortunately too,  the  matter,  though  of  some  practical  importance, 
does  not  admit  of  very  positive  decision.  There  cannot  be  a 
doubt  that,  in  the  majority  of  cases  in  which  spitting  of  blood 
occurs,  however  small  the  quantity  of  blood  may  be,  tubercles 
in  an  active  or  latent  state  are  present  in  the  lungs.  The  reve- 
lations of  the  stethoscope,  corroborated  as  they  are  by  inspec- 
tion in  the  dead-house,  abundantly  attest  this  naked  fact.  But 
this  is  not  the  whole  question  at  issue.  The  point  to  be  deter- 
mined is  not  simply  whether  spitting  of  blood  is  ever  met  with 

*  For  facts  corroborative  of  this  statement  see  chap,  iv  of  this  treatise. 
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when  there  is  no  organic  disease  of  the  chest,  but  in  what  pro- 
portion of  cases  it  occurs  independently  of  structural  mischief, 
and  whether  any  clue  to  the  condition  of  the  chest  can  be  ob- 
tained from  the  quantity  of  blood  expectorated.  And  here  we 
find  ourselves  completely  at  fault.  Experience  undoubtedly 
overrules  the  dicta  of  those  who  would  deny  the  occurrence  of 
hemorrhage  as  a  result  of  simple  pulmonary  congestion  ;  for  on 
several  occasions  I  have  traced  cases  to  the  dead-house  of  St. 
George's  Hospital,  in  which  there  has  not  existed  any  organic 
disease  in  the  chest,  and  in  which,  nevertheless,  haemoptysis,  to 
a  greater  or  less  extent,  has  been  observed  during  life.  At  the 
same  time  it  justifies  tho  most  positive  statement  that  such  an 
occurrence  is  comparatively  rare.  From  the  nature  of  the  case, 
it  is  impossible  to  obtain  trustworthy  statistics  to  throw  any 
light  on  the  proportion  of  cases  in  which  spitting  of  blood  occurs 
irrespectively  of  organic  mischief,  or  to  show  the  relative  sig- 
nificance of  slight  streaks  of  blood  and  of  drachms  or  ounces  of 
blood  in  the  expectoration.  Nevertheless,  as  on  the  one  hand 
there  is  abundant  evidence  to  prove  that  slight  streaks  of  blood 
are  often  indicative  of  the  presence  of  tubercles,  and  on  the  other 
cases  have  been  met  with  in  which  a  considerable  quantity  of 
blood  has  been  ejected  by  coughing,  as  the  result  of  simple  pul- 
monary congestion,  it  is  fair  to  conclude  that  no  reliance  can  be 
placed  upon  the  mere  quantity  of  blood  as  a  test  of  the  condi- 
tion olf  the  lungs  and  air-passages.  In  short,  spitting  of  blood 
is  itself  a  fact  of  grave  clinical  significance ;  but  in  most  in- 
stances the  quantity  of  the  blood  ejected  adds  little  or  nothing 
to  the  information  it  aflfords.  The  only  exception  to  this  gen- 
eral rule  is  in  the  case  of  very  profuse  haemoptysis.  This,  if 
unconnected  with  suspended  menstruation,  can  only  arise  from 
excessive  congestion  of  the  lungs,  or  from  the  giving  way  of  a 
large  vessel.  In  the  former  case,  it  may  be  occasioned  by 
mechanical  causes,  as  by  the  pressure  of  tubercle  or  other  matter 
in  the  lung,  or  by  the  regurgitation  of  blood  through  a  diseased 
mitral  orifice ;  in  the  latter  it  may  result  from  ulceration  of  one 
of  the  pulmonary  vessels  produced  by  the  presence  of  tubercle 
or  other  foreign  matter  in  the  lung,  or  from  the  oozing  or  bursting 
of  an  aneurismal  tumor ;  it  cannot  be  attributable  to  mere  idio- 
pathic congestion. 

Again,  the  color  of  the  blood  in  haemoptysis  is  not  to  be 
depended  on  as  a  proof  either  of  the  source  of  the  hemorrhage, 
or  of  the  condition  of  the  parts  from  which  it  originates.  Tne 
blood  is  usually  florid,  but  it  may  be  dark- colored,  or  almost 
black ;  or  it  may  be  partly  of  an  arterial,  and  partly  of  a  venous 
tint ;  it  is  generally  frothy,  from  admixture  of  air,  and  is  man- 
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ifestly  ejected  by  the  act  of  coughing ;  but  if  it  be  more  profuse, 
it  may  escape  in  gulps  from  the  mouth  in  a  non-aerated  condi- 
tion, or  may  even  give  rise  to  reflex  actions,  which  may  induce 
the  patient  to  declare  that  it  was  ejected  by  vomiting,  and  not 
by  coughing. 

Indeed,  the  whole  question  of  pulmonary  hemorrhage  is  in- 
volved in  considerable  difficulty.  Not  only  does  doubt  sometimes 
arise  as  to  whether  spitting  of  blood  is  or  is  not  connected  with 
structural  changes  within  the  chest,  but  much  uncertainty  may 
be  felt  as  to  whether  blood  ejected  from  the  mouth  is  derived 
from  any  portion  of  the  respiratory  apparatus.  Ev^  when  the 
blood  observed  in  the  sputa  results  from  pulmonary  hemorrhage, 
patients  first  become  conscious  of  its  presence  when  it  reaches 
the  posterior  fauces.  They  are  apt,  therefore,  to  assert,  with 
the  greatest  confidence,  that  it  is  derived  from  the  throat,  and 
not  from  the  chest.  In  like  manner,  they  will  sometimes  refer 
it  to  the  gums,  the  mouth,  or  the  posterior  nares.  The  mere 
appearance  of  the  blood  will  not  serve  to  elucidate  the  subject; 
but  a  close  investigation  into  the  state  of  the  mouth  and  the 
pharynx,  will  generally  show  whether  the  hemorrhage  is  refera- 
ble to  either  of  the  sources  indicated  by  the  patient.  And  as 
the  determination  of  the  question  is  a  matter  of  great  importance, 
the  student  should  make  a  careful  examination,  so  as  not  to  be 
misled  by  the  earnestness  of  the  patient's  assertions. 

Another  source  of  difficulty  in  the  diagnosis  of  haemoptysis  is 
the  occurrence  of  haematemesis,  or  vomiting  of  blood  from  the 
stomach.  It  has  been  already  stated,  that  in  severe  cases  of 
hemorrhage  from  the  lungs,  blood  is  ejected  rapidly  by  mouth- 
fuls,  and  that  its  ejection  is  sometimes  accompanied  by  efforts 
which  the  patient  is  unable  to  distinguish  from  vomiting.  Hence, 
persons  who  have  had  a  severe  attack  of  haemoptysis  will  often 
assert  that  they  have  suffered  from  "vomiting  of  blood;"  and 
even  when  closely  questioned  on  the  subject,  will  deny  that  they 
brought  up  the  blood  by  coughing.  But  if  care  be  exercised  in 
conducting  the  inquiry,  facts  may  generally  be  elicited  calculated 
to  throw  light  on  the  real  nature  of  the  malady.  In  cases  of 
spitting  of  blood,  the  family  and  personal  history  of  the  patient 
will  generally  indicate  the  probability  of  disease  of  the  chest; 
and  in  corroboration  of  the  information  thus  obtained,  the  face 
will  usually  be  found  flushed,  and  the  pulse  excited,  full,  and 
bounding;  the  seizure  will  have  been  preceded  by  more  or  less 
shortness  of  breath,  a  slight  hacking  cough,  a  sense  of  weight  or 
tightness  in  the  chest,  and  a  tickling  at  the  top  of  the  larynx ; 
the  blood  will  be  frothy  and  usually  of  a  florid  color ;  and  al- 
though the  greater  part  of  it  may  have  been  brought  up  in  the 
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course  of  a  few  minutes,  yet  blood-streaked  or  blood-stained 
sputa  will  continue  to  be  expectorated  for  a  considerable  time 
after  "the  bursting  of  the  bloodvessel."  On  the  other  hand, 
haematcmesis  is  usually  preceded  by  a  sense  of  weight  and  un- 
easiness at  the  pit  of  the  stomach,  and  is  sometimes  followed  by 
tenderness  on  pressure;  the  patient's  face  and  lips  are  blanched, 
and  his  pulse  is  seldom  so  excited  as  in  haemoptysis,  and  is  weak, 
rather  than  full  and  bounding;  the  blood  ejected  is  non-aerated, 
and,  unless  the  hemorrhage  occurs  rapidly  from  ulceratioi^  of  an 
artery  in  the  stomach,  is  of  a  dark  venous  hue;  it  is  brought  up 
suddenly,  and  the  vomiting  is  not  followed,  as  in  haemoptysis,  by 
the  expectoration  of  blood-streaked  or  blood-stained  sputa,  and 
the  stools  are  dark-colored  and  pitch-like  in  appearance,  from 
the  quantity  of  blood  they  contain — a  circumstance  which  never 
occurs  in  haemoptysis,  unless  blood  has  been  accidentally  or  wil- 
fully swallowed.  Thus,  the  general  symptoms  alone  will  suflSce, 
in  most  instances,  to  stamp  the  case  as  one  of  haemoptysis;  but 
no  positive  conclusion  ought  to  be  drawn,  and  no  opinion  ex- 
pressed, until  the  chest  has  been  carefully  examined.  For  al- 
though, on  the  one  hand,  spitting  of  blood  may  occur  before  any 
distinct  evidence  can  be  obtained  of  structural  mischief  in  the 
lungs,  and  on  the  other,  haematemesis  may  take  place  in  persons 
whose  lungs  are  structurally  diseased,  yet  these  coincidences  are 
so  rarely  met  with,  that  the  finding  of  liquid  bubbling  r&les  in 
some  portion  of  one  or  both  lungs  would  go  far  towards  solving 
any  doubt  as  to  the  blood  being  derived  from  the  chest. 

When  pulmonary  hemorrhage  occurs,  it  may  or  may  not  give 
rise  to  consolidation,  or  to  rupture  of  the  tissue  of  the  lungs. 
Ordinarily,  when  the  quantity  of  blood  poured  out  is  small,  it  is 
ejected  by  cough  before  coagulation  takes  place,  and  no  local  ill 
results  ensue ;  but  when  the  bleeding  is  more  profuse,  and  es- 
pecially in  regurgitant  disease  of  the  mitral  valve,  when  great 
impediment  exists  to  the  onward  flow  of  blood  through  the  lungs, 
the  air-cells  and  terminal  bronchi  may  become  distended  with 
coagulated  blood,  forming  firm  nodulated  masses,  of  from  half  an 
inch  to  four  inches  in  diameter,  blackish  red,  or  even  black  in 
appearance,  impervious  to  air,  inelastic,  and  excessively  firm  to 
the  touch.  The  masses  thus  formed  constitute  what  has  been 
termed  "pulmonary  apoplexy" — a  singularly  bed  and  inappro- 
priate term,  but  one  which  was  introduced  by  Laennec,  and  has 
obtained  unusual  currency  in  the  profession.  This  form  of  local 
mischief  is  not  produced  by  hemorrhage  from  any  particular 
source;  it  may  occur  whenever  blood  is  present  in  the  air-pas- 
sages, and  finds  its  way  into  the  air-vesicles.  Sir  Thomas  Wat- 
son gives  a  case  in  which  it  resulted  from  blood  which  trickled 
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down,  through  the  windpipe,  into  the  lungs,  during  an  attack  of 
bleeding  which  resulted  from  ulceration  of  the  lingual  artery;* 
and  most  persons  who  have  had  frequent  opportunities  of  witness- 
ing post-mortem  investigations,  must  have  met  with  cases  in 
which  it  has  arisen  in  connection  with  hemorrhage  in  cases  of 
consumption.  Nevertheless,  it  may  be  stated,  that  disease  of 
the  left  side  of  the  heart  is  the  principal,  though  not  the  invari- 
able cause  of  its  occurrence.  If  the  outpouring  of  blood  into  the 
air-cells  does  not  produce  rupture  of  the  pulmonary  tissue,  the 
apoplectic  masses,  though  irregularly  shaped,  are  clearly  cir- 
cumscribed and  sharply  defined,  consisting  of  one  or  more  lob- 
ules, firmly  blocked  up  with  fibrine ;  whereas  if,  as  sometimes  hap- 
pens, the  texture  of  the  lungs  gives  way,  and  admits  of  blood 
infiltrating  the  interlobular  areolar  tissue,  the  pulmonary  apo- 
plexy is  diffused,  and  the  characteristic  sharp  outline  of  the  lob- 
ular form  of  the  mischief  is  wanting.  The  former  variety  of 
mischief  is  by  no  means  uncommon,  and  usually  accompanies 
enlargement  of  the  left  cavities  of  the  heart,  and  inefficiency  of 
the  mitral  valve.  The  latter  is  rare,  and  is  seldom  met  with  ex- 
cept as  the  result  of  mechanical  injury  to  the  chest,  or  the  burst- 
ing of  an  aneurism,  or  the  giving  way  of  a  large  vessel,  in  con- 
sequence of  ulceration.  The  one  is  commonly  found  affecting 
both  lungs,  the  other  is  almost  always  confined  to  one  lung;  the 
first  generally  implicates  several  portions  of  the  lungs,  the  last 
is  usually  confined  to  one  portion  of  the  lung.  Neither  the  one 
form  nor  the  other  is  necessarily  accompanied  by  haemoptysis, 
though  spitting  of  blood  is  usually  an  attendant  symptom  of  both, 
and  affords  the  principal  evidence  we  can  obtain  of  their  occur- 
rence. 

When  the  bleeding  is  very  profuse,  the  blood  may  not  only 
break  up  the  tissue  of  the  lung,  but  may  burst  through  its  serous 
envelope  and  escape  into  the  pleural  cavity.  Many  cases  are 
on  record  of  death  produced  in  this  manner.* 

The  local  effects  produced  by  outpourings  of  blood  in  the 
lungs  will  be  seen  by  reference  to  the  subjoined  description  ;  the 
physical  signs  to  which  they  give  rise  are  subsequently  given 
in  detail : 

Morbid  Changes. 

The  tissue  of  the  lungs  and  the  bronchial  mucous  membrane 

•  See  "Watson's  Loctnrep,"  ed.  i,  vol.  ii,  pp.  146-7. 

■  Sfte  Dr.  Pattor8on'8  •*, Observations  on  Pulmonary  Apoplexy  proving 
Fatal  by  Rupture  of  tho  Periphery  of  the  Lunjr  by  Effusion  of  iJlood  into 
the  Pleura,"  in  the  **  Edin.  Med.  and  Surg.  Journ."  for  January,  1840. 
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are  much  congested,  and  sometimes,  though  rarely,  there  is 
ulceration  of  the  mucous  surface.  Tuberculous  or  other  deposit 
in  the  lung,  or  aneurismal  or  other  tumors,  pressing  on  the  lungs 
and  producing  distension  and  rupture  of  the  capillaries,  or,  in 
some  rare  instances,  ulceration  of  a  large  vessel,  or  insuflBciency 
of  the  valves  on  the  left  side  of  the  heart,  are  seen  to  be  the 
cause  of  its  occurrence. 

When  pulmonary  apoplexy  exists,  it  is  usually  found  in  the 
lower  and  posterior  portion  of  the  lungs,  though  it  is  sometimes 
near  their  anterior  surface.  It  causes  a  distinct  projection  of 
the  pleura  if  it  is  situated  near  the  surface  of  the  lung,  and  if, 
as  sometimes  happens,  the  pleura  gives  way,  blood  may  be  found 
in  the  pleural  cavity.  The  air-cells  implicated  in  the  apoplectic 
mass  are  blocked  up  with  coagulated  blood,  and  there  may  or 
may  not  be  laceration  of  the  lung-tissue.  If  there  is  no  giving 
way  of  the  lung-structure,  there  are  seen  on  the  surface  of  the 
lung  one  or  more  sharply  defined  nodulated  masses  of  solidified 
tissue,  varying  from  half  an  inch  to  four  inches  in  diameter. 
These  masses  are  of  a  blackish-red  color,  inelastic,  and  ex- 
cessively firm  to  the  touch,  do  not  crepitate  on  pressure,  and 
sink  instantly  when  placed  in  water.  On  section,  they  present 
a  dry  and  nearly  homogeneous  surface,  sometimes  slightly  gran- 
ular, from  which  a  small  quantity  of  dark,  grumous  blood  can 
be  obtained  by  scraping.  In  some  few  instances,  a  small  clot 
of  loosely  coagulated  blood  exists  in  the  centre  of  the  apoplectic 
clot.  The  adjacent  lung-tissue  is  sometimes  inflamed,  in  which 
case  it  is  loaded  with  a  sero-sanguineous,  but  frothy  fluid. 
Under  these  circumstances  washing  with  water  will  remove  the 
inflammatory  exudation,  and  expose  the  outline  of  the  apoplectic 
mass. 

If  laceration  of  the  lung-tissue  has  occurred,  the  defined  out- 
line of  the  lobular  form  of  the  disease  will  be  absent,  in  conse- 
quence of  the  blood  having  passed  in  all  directions  into  the 
interlobular  cellular  tissue;  and  the  apoplectic  mass  will  consist 
of  coagulated  blood,  of  various  degrees  of  firmness,  intermixed 
with  portions  of  broken  down  and  disorganized  pulmonary  tissue. 
In  some  rare  instanpes  suppuration  and  gangrene  will  have  oc- 
curred in  the  apoplectic  mass. 

As  resolution  takes  place,  the  tint  of  the  coagulum  becomes 
lighter,  and  passes  into  a  brownish  and  then  into  a  yellowish  red. 
The  effused  matter  gradually  softens,  and  is  converted  into  a 
yellowish  or  rusty-colored  fluid,  which  is  removed  by  expectora- 
tion and  absorption.  The  bronchi  once  permeable,  air  is  read- 
mitted, the  proper  lung-tissue  reappears,  and  the  abnormal  firm- 
ness and  density  of  the  affected  portion  pass  off. 
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Physical  Signs.  * 

When  the  hemorrhage  from  the  lungs  is  slight,  and  pulmonary 
apoplexy  does  not  occur,  neither  inspection^  palpation^  nor  per- 
cussion  affords  any  information  as  to  the  seat  or  amount  of  the 
bleeding.  Auscultation,  however,  will  usually  reveal  a  thin 
bubbling  r&le  at  the  spot  whence  the  blood  is  derived. 

When  the  bleeding  is  more  profuse,  and  accompanied  by  pul- 
monary apoplexy,  an  abundant  bubbling  rSle  will  be  heard  at 
the  seat  of  effusion,  and  will  continue  until  coagulation  takes 
place.  Then  of  course  all  bubbling  will  cease,  and  the  existence 
or  non-existence  of  physical  signs  of  the  mischief  which  has  oc- 
curred will  depend  upon  the  seat  and  extent  of  that  mischief. 

If  the  bleeding  be  slight  and  deeply  seated  in  the  lung,  all 
signs  of  its  existence  will  cease  with  the  coagulation  of  the  blood. 
The  amount  of  blood  effused  will  not  seriously  impair  the  motion 
of  the  chest,  and  neither  inspection,  palpation,  percussion,  nor 
auscultation  will  avail  to  discover  its  seat. 

If  the  nodulated  masses  of  solidified  lung-tissue  lie  super- 
ficially, percussion  and  auscultation  may  possibly  yield  some 
evidence  of  the  mischief;  but  positive  information  can  be  rarely 
thus  obtained  if  the  nodules  are  few  and  small. 

When  the  hemorrhage  is  more  profuse,  and  the  patches  of> 
pulmonary  apoplexy  are  larger  and  lie  superficially,  palpation, 
percussion,  and  auscultation  may  all  furnish  evidence  of  the  seat 
of  mischief. 

In  this  case  percussion  will  elicit  a  dull  tone  over  a  space 
corresponding  to  the  extent  of  lung  implicated. 

Auscultation  will  detect  a  diminution  or  entire  absence  of  the 
respiratory  murmur  over  the  affected  portions,  and  coarse 
breathing,  possibly  accompanied  by  bubbling,  in  their  immediate 
vicinity. 

When  the  apoplectic  mass  is  large,  and  is  traversed  by  a  good- 
sized  permeable  bronchus,  hollow  breathing  and  increased  res- 
onance of  the  voice  may  be  heard,  and  palpation  will  make  us 
aware  of  increased  vocal  fremitus. 

With  the  progress  of  resolution,  the  hollowness  of  the  breathing 
and  the  increase  of  the  vocal  resonance  cease,  riles  of  all  kinds 
begin  to  be  heard  over  the  affected  parts,  and  ultimately  are 
replaced  by  natural  vesicular  breathing. 

If,  instead  of  undergoing  resolution,  pulmonary  apoplexy  is 
followed  by  pneumonic  abscess  or  gangrene,  the  signs  of  these 
several  affections  will  be  met  with  instead  of  the  signs  of  reso- 
lation. 
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Thus,  then,  it  will  be  seen  that  the  most  careful  physical 
examination  of  the  chest  will  often  fail  in  throwing  much  light 
upon  the  source  of  pulmonary  hemorrhage,  and  that  were  it  not 
for  the  occurrence  of  haemoptysis,  we  should  often  remain  in 
ignorance  of  its  existence.  But  it  is  otherwise  in  regard  to  the 
diseases  from  which  the  spitting  of  blood  originates.  When  once 
the  appearance  of  blood  in  the  sputa  has  directed  attention  to 
the  condition  of  the  chest,  the  physical  signs  will  usually  enable 
us  to  determine  the  precise  character  of  the  mischief  present; 
and  in  the  great  majority  of  cases  they  will  teach  us  that,  wha^ 
ever  the  seat  of  the  bleeding,  its  occurrence  is  attributable  to 
tubercular  disease  of  the  lung,  or  to  disease  of  the  left  side  of 
the  heart. 

The  treatment  of  spitting  of  blood  must  be  varied  according 
to  the  extent  and  probable  cause  of  the  hemorrhage.  If  the 
heart  be  the  organ  at  fault,  digitalis,  aconite,  or  the  veratrum 
viride,  which  exercise  a  controlling  influence  over  its  action, 
should  be  administered  internally,  together  with  a  few  doses  of 
calomel  to  unload  the  liver,  and  saline  purges  to  draw  off  watery 
evacuations  from  the  bowels,  and  so  to  relieve  the  circulation ; 
at  the  same  time  venesection  may  be  had  recourse  to,  and  cup- 
ping or  dry  cupping  between  the  shoulders  should  be  employed 
to  mitigate  the  local  congestion.  Perfect  rest  must  be  strictly 
enjoined,  all  mental  excitement  avoided,  and  the  diet  restricted 
to  milk,  barley-water,  iced  lemonade,  and  other  cooling  beverages. 
In  the  most  frequent  form  of  spitting  of  blood,  viz.,  that  which 
is  attendant  upon  tubercular  disease  of  the  lung,  when  the  quan- 
tity of  blood  ejected  is  small — not  exceedingj  a  teaspoonful — 
and  where  the  hemorrhage  is  unattended  by  febrile  excitement 
and  symptoms  of  general  engorgement  of  the  lungs,  little  heed 
need  be  paid  to  its  occurrence ;  the  bleeding  is  nature's  mode  of 
relieving  temporary  local  congestion,  and  will  prove  beneficial 
rather  than  hurtful.  The  diet  need  not  be  altered,  nor  tonic 
medicines  discontinued ;  and  the  utmost  that  is  necessary  or  likely 
to  prove  useful  in  the  way  of  special  treatment,  is  dry  cupping 
between  the  shoulders,  a  dose  of  calomel  or  blue  pill  if  the  liver 
be  inactive,  a  saline  purge  to  produce  a  free,  watery  evacuation, 
and  the  administration  of  the  mineral  acids  in  combination  with 
digitalis,  tonics,  and  cod-liver  oil. 

If  the  hemorrhage,  though  scanty,  be  attended  with  feverish 
heat  of  skin  and  excessive  vascular  action,  it  will  not  be  safe  to 
continue  the  use  of  tonic  medicines  or  a  stimulating  diet.  The 
patient  must  be  kept  low  for  some  time,  and  active  measures  must 
be  taken  to  subdue  the  feverish  excitement  of  the  system.  He 
should  remain  in  bed,  with  his  head  and  shoulders  elevated ;  a 
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free  circulation  of  cool  air  should  be  kept  up  in  the  room  in 
which  he  lies,  his  mind  should  not  be  disturbed,  and  silence 
should  be  enjoined.  Iced  water  should  be  his  drink,  and  his 
diet  restricted  to  barley-water,  cold  milk,  whey,  and  cold  beef- 
tea.  A  free  action  of  the  liver  must  be  sustained  ;  and  cooling 
saline  purgatives  should  be  given,  with  a  view  not  only  to  relieve 
the  vessels,  but  prevent  the  effort  of  straining  at  stool.  The 
excitement  of  the  nervous  and  vascular  systems  should  be  tran- 
quillized by  salines,  with  tartar  emetic,  digitalis,  the  veratrura 
viride,  and  opium ;  and  if  local  congestion  be  excessive,  the  aid 
of  dry  cupping  or  cupping,  or  even  venesection,  must  be  had  re- 
course to.  In  the  latter  case,  small  and  repeated  bloodlettings, 
from  six  to  ten  ounces,  according  to  the  constitution  of  the  indi- 
vidual, appear  to  answer  better  than  a  single  full  bleeding,  and 
venesection  from  the  arm  has  proved  more  serviceable  in  my  hands 
than  the  loss  of  blood  by  cupping ;  the  blood  is  drawn  more  quickly, 
and  the  effect  on  the  pulse  is  more  decided.  But  whether  venesec- 
tion from  the  arm  or  cupping  be  employed,  dry  cupping  between 
the  shoulders  ought  never  to  be  neglected.  In  most  instances,  it 
will  supersede  the  necessity  for  bloodletting,  and  it  is  at  all  times 
a  valuable  adjunct  to  venesection  in  removing  pulmonary  con- 
gestion.    Leeches  in  these  cases  prove  comparatively  useless. 

If  the  hemorrhage  be  profuse,  the  question  cannot  arise  as  to 
what  measures  are  best  suited  to  the  patient's  constitution,  or 
the  malady  under  which  he  is  laboring.  The  sole  point  to  be 
decided  is  how  to  stay  the  bleeding,  and  obviate  the  tendency  to 
death.  A  variety  of  remedies  have  been  employed  for  this  pur- 
pose, amongst  which  I  may  mention,  as  having  received  the 
greatest  amount  of  testimony  in  their  favor,  venesection,  cup- 
ping, dry  cupping,  the  application  of  ice  down  the  spine,  tartar 
emetic,  acetate  of  lead  and  opium,  gallic  acid,  sulphuric  acid, 
alum,  matico,  ergot  of  rye,  and  turpentine.  My  own  experience 
leads  me  to  testify  most  strongly  in  favor  of  repeated  dry  cup- 
ping, aided  by  the  internal  administration  of  full  doses  of  digit- 
alis, either  alone  or  in  combination  with  turpentine.'  If  gallic 
acid  is  had  recourse  to,  it  should  be  given  every  hour,  in  eight- 
or  ten-grain  doses,  until  the  hemorrhage  is  subdued,  or  until  a 
dark-green  color  in  the  sputa  indicates  its  action  on  the  system ; 
or,  if  lead  be  employed,  it  should  be  given  in  doses  of  two  or 
three  grains,  combined  with  dilute  acetic  acid  and  laudanum, 
after  the  method  recommended  by  the  late  Dr.  Anthony  T. 
Thomson,  and  the  dose  should  be  repeated  every  hour  or  every 
two  or  three  hours,  according  to  the  urgency  of  the  symptoms. 

1  3388  to  3ij  of  the  tincture,  or  gr.  vj  to  gr.  viij  of  the  powder  daily. 
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If  the  aid  of  turpentine  is  invoked,  it  should  be  administered  at 
brief  intervals,  in  half-drachin  doses. 

If  any  symptoms  of  sinking  arise,  they  must  be  met  by  dif- 
fusible stimulants,  and  must  be  treated  on  general  principles, 
without  reference  to  the  nature  of  the  mischief  in  the  chest, 
Meanwhile,  the  administration  of  those  remedies  which  are 
calculated  to  control  the  bleeding  should  be  perseveringly  con- 
tinued. 

A  few  words  may  be  added  by  way  of  caution.  During  con- 
valescence from  an  attack  of  haemoptysis,  and  for  some  time 
afterwards,  the  patient  should  be  advised  to  keep  perfectly  quiet 
and  free  from  bodily  or  mental  excitement.  Especially  is  this 
the  case  when  the  hemorrhage  has  resulted  from  disease  of  the 
heart.  Nothing  is  more  likely  to  determine  its  recurrence  than 
public  speaking,  or  whatever  puts  a  strain  upon  the  organs  of 
respiration ;  or  than  violent  bodily  exertion,  which  accelerates 
the  circulation  and  increases  vascular  action ;  or  than  mental 
excitement,  which  also  hurries  the  heart's  action,  produces  pul- 
monary congestion,  and  thus  proves  equally  prejudicial.  These 
are  dangers  which  may  be  avoided  if  the  patient  is  duly  warned 
against  them  ;  and  it  behooves  us  therefore  to  place  them  clearly 
before  him  ere  he  is  permitted  to  return  to  the  ordinary  avoca- 
tions of  life. 

Acephalocysts  in  the  Lungs, 

Hydatids  sometimes  exist  in  the  lungs,  having  been  developed 
in  the  pulmonary  tissue,  or  having  found  their  way  there  from 
the  liver.  When  developed  in  the  lung,  they  may  remain  there 
for  some  time  without  giving  rise  to  notable  disturbance ;  but  as 
they  gradually  enlarge,  they  exert  pressure  on  the  surrounding 
tissues,  and  may  occasion  haemoptysis,  bronchitis,  pneumonia, 
or  even  gangrene.  In  some  instances  they  have  been  known  to 
cause  perforation  of  the  pleura  and  give  rise  to  pneumothorax  ; 
and  they  may  also  make  their  way  through  the  diaphragm. 

If  the  chest  be  examined  whilst  as  yet  they  are  in  a  quies- 
cent state,  and  are  small,  and  have  not  occasioned  local  irri- 
tation, the  breathing  may  be  coarse  and  harsh  in  their  immedi- 
ate vicinity,  and  there  will  probably  be  prolongation  of  the 
expiratory  sound ;  but  if  they  chance  to  be  deeply  seated  in  the 
lung,  these  symptoms  will  be  masked  by  the  normal  sounds 
emitted  by  the  healthy  lung-tissue  which  lies  between  them  and 
the  chest-walls. 

As  they  enlarge  and  excite  bronchitis,  pneumonia,  or  pleurisy, 
the  general  symptoms  and  physical  signs  of  those  diseases  will 
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be  present ;  and  unless  some  portion  of  an  acephalocyst  be  ex- 
pectorated, or  the  booklets  of  the  echinococcus  be  discovered  by 
the  microscope,  there  will  be  nothing  to  point  to  the  true  nature 
of  the  disease. 

Not  unfrequently,  the  general  symptoms  are  those  of  rapidly 
progressive  phthisis — cough  with  muco-purulent  expectoration, 
spitting  of  blood,  night-sweats  and  emaciation — while  the  phys- 
ical signs  may  at  first  consist  of  dulness  on  percussion,  absence 
of  breathing  over  the  seat  of  the  cyst,  and  r&les  and  rhonchi 
with  prolongation  of  the  expiratory  sound  in  its  vicinity.  When, 
after  a  time,  the  cyst  bursts,  there  may  be  hollow  breathing, 
with  gurgling  and  pectoriloquy,  just  as  in  any  other  cavity 
which  has  established  a  free  communication  with  the  upper  air- 
passages.  Here,  again,  the  discovery  of  a  portion  of  a  cyst,  or 
of  the  booklets  of  the  echinococcus  in  the  sputa,  will  alone  en- 
able us  to  determine  the  nature  of  the  disease. 

When  the  cyst  makes  its  way  into  the  lungs  from  the  liver, 
the  pulmonary  mischief  will  have  been  preceded  by  hepatic  symp- 
toms, and  almost  certainly  by  a  sharp  attack  of  pleurisy.  At 
length  the  patient  is  somewhat  suddenly  attacked  with  extreme 
distress  and  difficulty  of  breathing;  his  countenance  becomes 
anxious,  his  features  collapsed,  the  skin  clammy  and  more  or  less 
livid,  and  the  extremities  cold  ;  incessant  paroxysmal  cough 
supervenes,  vomiting  occurs,  and  by  degrees  he  becomes  more 
or  less  deeply  jaundiced.  Then  come  symptoms  of  acute  pneu- 
monia and  pulmonary  consolidation,  followed  by  the  physical 
signs  of  excavation,  the  expectoration  at  the  same  time  passing 
through  every  variety  of  tint  and  consistence,  from  that  of  slightly 
rusty-colored  mucus  to  that  of  deeply  bile-tinged,  muco-purulent 
matter,  or  of  a  dark  brown  colored  fetid  fluid,  containing  shreds 
of  lung-tissue  and  entire  hydatids,  or  portions  of  hydatid  cysts. 

In  this  case,  as  in  those  already  referred  to,  tho  discovery  of 
the  hydatid  cysts,  or  of  the  booklets  of  the  echinococcus,  con- 
stitutes the  only  distinguishing  mark  of  the  disease,  as  the  gen- 
eral symptoms  and  physical  signs  might  bo  attributable  to  simple 
hepatic  abscess  making  its  way  out  though  the  lungs. 

In  all  instances  in  which  acephalocysts  are  met  with  in  the 
lungs,  the  issue  of  the  case  is  extremely  doubtful.  When  they 
are  developed  in  the  pulmonary  organs,  statistics  seem  to  show 
that  although  the  symptoms  which  attend  their  rejection  are 
very  severe,  and  may  continue  for  many  months,  yet  that  re- 
covery may  be  brought  about  in  nearly  half  the  cases ;  whereas, 
when  they  make  their  way  into  the  lungs  from  the  liver,  the 
constitutional  disturbance  is  so  great  as  to  leave  little  hope  of 
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recovery.     Nevertheless  recovery  has  been  noted  in  a  few  ex- 
ceptional cases. 

Treatment  is  of  little  avail  in  these  cases  of  intrathoracic 
hydatids.  We  know  of  no  means  of  destroying  the  acephalocyst 
or  inducing  its  expulsion.  Possibly,  however,  an  exception  may 
be  made  in  reference  to  turpentine.  Knowing  as  we  do  how 
powerful  are  the  anthelmintic  properties  of  this  drug,  and  the 
readiness  with  which  it  finds  its  way  into  the  circulation,  it  seems 
fair  to  conclude  that  if  given  in  repeated  doses  for  a  considerable 
length  of  time  it  might  lead  to  the  death  of  the  acephalocyst, 
and  thus  promote  the  recovery  of  the  patient.  An  opportunity 
has  not  occurred  to  me  to  put  this  treatment  to  the  test,  but  on 
general  grounds  it  appears  to  deserve  a  trial.  In  the  event  of 
its  failure,  the  only  rational  means  to  be  adopted  for  our  patient's 
relief  are  those  which  are  calculated  to  mitigate  pain,  assist  ex- 
pectoration, and  sustain  the  failing  power  of  the  system.  Opium, 
ether,  the  various  expectorants  and  alcoholic  stimulants  are  of 
the  greatest  service,  and  counter-irritants  are  useful  in  relieving 
the  local  inflammation.  As  soon  as  the  first  severity  of  the 
symptoms  has  subsided,  tonics  must  be  given  freely,  and  the 
strength  sustained  by  a  nutritious  diet. 


CHAPTER    III. 

BRONCHITIS. 

This  disease  is  essentially  an  affection  of  the  bronchial  mucous 
membrane,  and  may  arise  from  any  cause,  whether  mechanical, 
constitutional,  or  epidemic,  which  excites  irritation,  congestion, 
and  inflammation  of  that  membrane.  Thus  it  may  follow  the 
inhalation  of  the  fine  metallic  particles  which  result  from  needle- 
grinding  and  other  similar  occupations;  it  is  a  prominent 
symptom  of  the  so-called  '*  hay-asthma,'*  a  disorder  attributable 
to  the  inhalation  of  the  pollen  of  the  Anthoxanthum  odorattim, 
or  sweet-scented  spring  grass,*  and  it  is  a  frequent  accompani- 
ment of  the  local  congestion  induced  by  heart  disease,  aneuris- 
mal  pressure,  and  other  similar  causes ;  it  occurs  as  a  consequence 
of  the  disordered  condition  of  blood  which  accompanies  tubercu- 
losis, albuminuria,  gout,  and  other  constitutional  disorders;  and 

1  See  a  paper  by  Mr.  Gordon  in  '*  Med.  Gazette,''  vol.  iv. 
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it  is  a  common  attendant  on  continued  fever,  the  various  ex- 
anthemata, and  those  epidemic  and  endemic  influences  which 
occasion  influenza  and  common  catarrh. 

The  disease  may  occur  either  in  an  acute  or  in  a  chronic  form. 
The  acute  disease  is  generally  ushered  in  by  symptoms  of  a  so- 
called  "  cold" — chilliness,  followed  by  heat  of  skin,  the  tempera- 
ture ranging  from  99.5°  to  102.5°,  general  lassitude  and  aching  of 
the  limbs,  uneasiness  about  the  frontal  sinuses,  sneezing,  running 
at  the  nose,  sore  throat,  and  hoarseness.  These  symptoms  are 
soon  followed  by  a  sensation  of  roughness  and  tickling  in  the 
windpipe,  with  frequent  dry  cough,  more  or  less  tightness  or 
uneasiness  behind  the  sternum,  and  soreness  diff'used  over  the 
front  of  the  chest.  The  cough  aggravates  the  pain  in  the  chest, 
and  when  severe  and  dry,  as  it  usually  is  at  first,  produces  a  dis- 
tressing sense  of  tearing;  but  in  the  course  of  a  few  hours,  or 
after' the  lapse  of  a  few  days,  it  commonly  becomes  looser,  and 
is  then  accompanied  by  the  expectoration  of  a  thin,  saltish, 
frothy  mucus,  sometimes  streaked  with  blood.  This  gradually 
increases  in  quantity,  changes  its  character,  and  for  some  days 
becomes  glairy,  semi-transparent,  and  of  a  faintly  yellowish  color. 
Subsequently  it  assumes  a  grayish  or  greenish  yellow  tint,  and 
is  characterized  by  more  or  less  opacity  and  viscidity.  If  the 
attack  has  been  severe,  or  if  the  patient  be  weak,  the  secretion 
after  a  time  becomes  distinctly  muco-purulent,  and,  in  some  in- 
stances, may  even  lose  its  glairiness  altogether,  and  present  the 
character  of  thoroughly  opaque  nummulated  sputa.  This  is  the 
course  of  events  when  the  attack  is  passing  off,  which  it  usually 
does  in  favorable  cases  between  the  fourth  and  tenth  days  of  the 
disease.  But  it  often  happens  that  the  expectoration  loses  its 
opaque  and  puriform  character,  and  again  becomes  frothy,  glairy, 
and  tenacious.  This  indicates  a  return  or  an  extension  of  the 
inflammation;  so  that  the  precise  character  of  the  bronchial 
secretion  forms  a  valuable  guide  to  treatment.  The  respiration 
and  the  pulse  are  both  increased  in  frequency;  the  former  com- 
paratively more  so  than  the  latter,  but  the  precise  frequency  of 
the  respiration,  and  the  existence  or  non-existence  of  actual 
dyspnoea,  varies  with  the  extent  of  the  bronchial  affection,  and 
the  freedom  with  which  the  secretion  is  expectorated.  When 
the  larger  and  medium-sized  air-passages  are  alone  affected,  and 
expectoration  is  free,  and  secretion  not  excessive,  the  oppression 
of  the  breathing  seldom  amounts  to  actual  dyspnoea;  but  if  the 
air-passages  are  widely  implicated,  and  the  mischief  extends  to 
the  capillary  air-tubes,  the  symptoms  are  much  more  urgent. 
There  is  then  a  dreadful  sense  of  tightness  and  oppression  at  the 
chest,  with  dyspnoea  and  excessive  restlessness ;  the  patient  sit& 
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erect  in  bed,  or  with  his  body  bent  forwards ;  the  countenance 
18  anxious,  the  pulse  quick,  the  face  flushed,  and  the  skin  hot, 
and  sometimes  moist,  while  distension  of  the  jugular  veins,  and 
more  or  less  lividity  of  the  lips,  cheeks,  and  general  surface, 
extending  even  to  the  fingers'  ends,  betoken  impediment  to  the 
circulation  through  the  right  side  of  the  heart,  as  a  consequence 
of  the  widespread  mischief  in  the  lungs.  If  the  disease  ter- 
minates favorably,  the  symptoms  of  oppressed  breathing  gradually 
pass  off ;  the  cough  becomes  less  constant;  the  expectoration 
continues  free,  the  pulse  and  the  respiration  decrease  in  frequency, 
and  the  body  resumes  its  normal  temperature.  But  in  cases 
tending  to  a  fatal  termination  a  different  train  of  symptoms  is 
observed  :  exhaustion  becomes  a  prominent  feature  of  the  case ; 
the  patient  unable  any  longer  to  support  himself  erect,  sinks 
gradually  in  bed,  until  his  head  is  scarcely  raised  above  the 
shoulders  ;  the  lividity  of  the  countenance  increases,  drowsiness 
ensues,  the  pulse  rises  in  frequency,  but,  in  consequence  of  the 
increasing  impediment  to  the  circulation  and  the  formation  of 
clots  in  the  right  cavities  of  the  heart,  it  becomes  irregular  or 
intermittent,  and  decreases  in  force;  the  temperature  of  the 
body  falls  below  the  normal  standard,  and  the  surface  becomes 
covered  with  a  cold,  clammy  perspiration.  Meanwhile  the  cough 
decreases ;  the  breathing,  though  more  rapid,  is  carried  on  more 
tranquilly  ;  the  sputa  almost  cease,  in  consequence  of  the  want 
of  power  to  expectorate,  and  the  air-passages  become  gradually 
more  and  more  loaded.  After  lying  for  some  time  in  an  uncon- 
scious or  semi-conscious  state,  varied  only  by  wandering  or  oc- 
casional delirium,  and  sometimes  by  slight  convulsions,  the  patient 
dies  ultimately  from  suffocation,  or  from  apnoea  resulting  from 
the  arrest  of  the  circulation  through  the  lungs  in  consequence  of 
the  coagulation  of  the  blood  in  the  pulmonary  arteries  and  in  the 
right  cavities  of  the  heart. 

The  prognosis  of  acute  bronchitis  is  always  doubtful,  espe- 
cially in  elderly  persons.  When  the  capillary  air-tubes  are 
involved  in  the  mischief  the  disease  is  of  extreme  gravity,  at 
whatever  age  it  may  occur ;  but  in  boyhood  and  in  the  middle 
period  of  life  recovery  usually  takes  place  if  the  medium-sized 
bronchi  only  are  implicated,  and  the  patient  applies  early  for 
advice.  In  infancy  and  in  old  age  it  is  of  more  serious  import, 
and  a  very  guarded  opinion  should  be  given  as  to  its  issue.  In 
childhood  and  early  manhood  recovery  is  the  rule  rather  than 
the  exception,  and  the  issue  is  determined  mainly  by  the  time 
at  which  the  treatment  is  commenced,  and  the  care  and  judgment 
displayed  in  the  management  of  the  case.  But  in  advanced 
years  the  condition  of  the  heart  and  the  existence  or  non-exist- 
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ence  of  emphysema  have  an  all-important  bearing  on  the  prog- 
ress and  issue  of  the  case.  However  mild  the  attack  may  appear 
at  its  onset,  it  must  not  be  regarded  too  lightly.  When  the 
lungs  are  emphysematous  and  the  heart  is  feeble  and  dilated, 
comparatively  little  disturbance  of  the  respiration  is  needed  to 
throw  a  grave  impediment  in  the  way  of  the  heart's  action. 
Distress  of  breathing,  with  lividity  of  the  surface,  readily  ensues, 
and  a  tendency  is  soon  manifested  to  the  formation  of  clots  in 
the  right  cavities  of  the  heart.  The  prognosis,  therefore,  under 
the  circumstances  referred  to,  should  always  be  guarded,  even 
from  the  first,  and  still  more  so  as  soon  as  the  slightest  lividity 
of  the  lips  and  congestion  of  the  capillary  vessels  of  the  face 
ensues.  If  under  these  conditions  the  heart's  action  becomes 
irregular  and  intermittent,  the  result  in  the  majority  of  cases 
will  be  fatal. 

The  morbid  changes  induced  in  the  bronchial  tubes,  and  the 
physical  signs  resulting  therefrom,  will  be  more  readily  under- 
stood in  their  mutual  relation,  when  viewed  together  at  the 
different  stages  of  the  disease. 


Morbid  Changes. 

let.  Dry  Stage. 

This  stage  is  marked  by  congestion  of  the  vessels  of  the  bron- 
chial mucous  membrane,  with  arrest  of  its  natural  exhalation  or 
secretion,  and  consequent  redness,  dryness,  and  roughness  of  its 
surface;  there  is  fulness  or  thickening  of  the  substance  of  the 
membrane,  dependent  in  part  on  turgesccnce  of  the  vessels,  in 
part  on  infiltration  of  the  submucous  tissue,  which  give  rise  to 
diminution  more  or  less  irregular  in  the  calibre  of  the  affected 
air- tubes.  These  changes  are  seldom  visible  to  the  naked  eye 
beyond  the  fourth  or  fifth  division  of  the  bronchi ;  but  they  may 
extend  to  the  smallest  ramifications  of  the  air-tubes,  as  in  so- 
called  capillary  bronchitis.  They  are  not  confined  to  any  por- 
tion of  the  lungs,  but  where  the  disease  is  not  associated  with 
tubercles,  the  lower  and  posterior  parts  are  their  most  frequent 
seat.  There  is  reason  to  believe  that  throughout  the  complaint, 
but  especially  in  its  early  stages,  there  may  be,  and  often  is, 
spasmodic  contraction  of  the  circular  muscular  fibres  of  the 
bronchi. 

2d.  Moist  Stage. 
The  congestion  and  dryness  of  the  bronchial  lining  membrane, 
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which  mark  the  first  stage  of  the  attack,  is  followed  by  the 
secretion  of  mucus  more  or  less  frothy,  viscid,  and  tenacious, 
as  already  described.  The  air-tubes  are  generally  somewhat 
dilated ;  their  lining  membrane  is  swollen,  of  a  dark  venous 
color,  and  often  softened,  and  ulceration  may  be  detected  occa- 
sionall}'  on  its  surface ;  the  mucus  or  muco-purulent  secretion 
is  more  or  less  closely  adherent  to  the  membrane.  Microscopi- 
cally, the  thin  watery  portion  of  the  secretion  consists  of  a 
serous  fluid,  loaded  with  young  abortive,  epithelial  cells;  the 
thicker  semi-transparent  portion  consists  of  a  tenacious  fluid, 
resembling  white  of  egg,  containing  mucus  corpuscles,  and 
patches  of  small-sized  epithelium ;  the  opaque  variety  contains 
epithelium,  pus,  and  mucus  globules,  some  few  blood-discs, 
exudation-cells,  and  granular  matter.  In  the  rare  form  of  the 
disease,  which  has  been  styled  "  plastic  bronchitis,"  lymph  is 
poured  out,  forming  a  false  membrane,  which  is  ejected  as  a 
cast  of  the  bronchial  tubes.  In  fatal  cases,  the  trachea  and 
bronchi  are  found  blocked  up  by  secretion  resembling  that  ex- 
pectorated during  life,  the  lungs  are  more  or  less  distended  with 
air,  in  consequence  of  its  inability  to  escape  through  the  ob- 
structed tubes,  and  the  right  cavities  of  the  heart  are  filled  with 
clots.  Emphysema  frequently  complicates  the  morbid  changes 
which  result  from  this  disease,  and  so  occasionally  do  pulmo- 
nary collapse  and  pneumonia. 


Physical  Signs. 

let.  Dry  Stage, 

Inspection  shows  nothing  more  than  hurried  respiration. 

Palpation  seldom  affords  much  information,  but  rhonchial 
vibration  is  sometimes  perceptible. 

Percussion. — The  sounds  are  normal. 

Auscultation, — The  respiratory  murmur  is  simply  exaggerated 
over  the  non-affected  portions  of  the  lungs ;  but  over  the  affected 
portions  the  sound  of  respiration  is  coarse,  dry,  and  harsh,  ac- 
companied and  ultimately  replaced  by  rhonchi,  or  sounds  of 
vibration  which,  cceteris  paribus^  are  of  a  higher  or  lower  pitch 
according  to  the  size  of  the  tubes  in  which  they  take  their  origin. 
The  expiration  is  somewhat  prolonged ;  the  vocal  resonance  is 
not  materially  altered. 

2d.  Moist  Stage. 
Inspection  reveals  hurried  breathing,  with  increase  in  the 
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abdominal,  and  decrease  in  the  thoracic  expansion.  If  the 
dyspnoea  be  excessive,  the  lower  portion  of  the  sternum  may 
even  fall  in  during  inspiration.  The  expiratory  movements 
are  prolonged  and  manifestly  inefficient. 

Palpation  detects  the  existence  of  rhonchial  vibration.  The 
vocal  fremitus  varies  ;  sometimes  it  exceeds,  at  others  falls  short 
of  the  normal  standard. 

Percussion, — The  sounds  are  almost  normal,  except  in  certain 
instances,  in  which  congestion  or  oedema  of  the  lung,  with  exces- 
sive collection  of  secretion  in  the  air-tubes  leads  to  dulncss  at 
the  posterior  and  inferior  portions  of  the  chest ;  in  others,  which 
occur  more  especially  in  children,  in  which  obstruction  of  a 
large  bronchus  by  a  plug  of  thickened  mucus  causes  pulmonary 
collapse,  with  corresponding  local  diminution  in  the  clearness 
of  the  percussion-note ;  and  in  others,  again,  in  which  emphy- 
sema exists,  and  the  clearness  and  fulness  of  the  percussion- 
sound  is  thereby  abnormally  raised. 

Auscultation, — The  pulmonary  breathing  is  impaired  or  sup- 
pressed, and  replaced  by  rhonchi,  which  are  grave  or  high-pitched, 
and  by  rales  or  sounds  of  bubbling,  which  are  larger  or  smaller 
according  to  the  size  of  the  tube  in  which  they  originate.  In 
capillary  bronchitis,  a  fine  or  minute  bubbling  is  heard  during 
inspiration  and  expiration,  most  commonly  at  the  bases  of 
both  lungs,  posteriorly.  The  vocal  resonance  is  not  materially 
altered. 

Acute  idiopathic  bronchitis  commonly  affects  both  lungs  simul- 
taneously and  attacks  the  middle,  lower,  and  posterior  parts ; 
whereas  bronchitis  connected  with  the  deposit  of  tubercles  ordi- 
narily selects  the  upper  lobes.  Its  prognosis  is  extremely 
serious  at  all  ages ;  for  although,  when  it  is  confined  to  the 
larger  tubes,  it  does  not  usually  prove  fatal  except  to  infants 
and  to  aged  debilitated  persons,  yet  when  it  is  extensively  dif- 
fused throughout  the  lungs,  and  involves  the  smaller  air-passages, 
constituting  what  is  termed  **  capillary  bronchitis,"  it  is  attended 
in  all  cases  by  excessive  dyspnoea,  and  is  fraught  with  danger 
even  to  the  middle-aged  and  vigorous  adult.  The  latter,  if 
seen  early  in  the  attack  and  treated  judiciously,  may  be  rescued 
in  most  instances  from  the  effect  of  its  fury  ;  but  so  serious  is 
the  disease  when  occurring  in  infants  and  in  aged,  debilitated 
persons,  whose  hearts  are  fatty  and  feeble,  that  it  proves  fatal 
to  above  one-half  of  those  attacked.  The  inflammation  is  most 
severe  and  most  widely  diffused  when  the  expectoration  is  pro- 
fuse ;  and  the  danger  is  great  in  proportion  to  the  frequency  of 
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the  respiration,  the  lividity  of  the  surface,  the  feebleness  of  the 
heart,  and  the  frequency  and  irregularity  of  the  pulse. 

Capillary  bronchitis  has  been  mistaken  for  inflammation  of 
the  lungs  in  consequence  of  the  sound  of  bubbling  heard  in  the 
former  disease  being  sometimes  as  fine  and  crepitant  as  in  cases 
of  pneumonia.  But  the  absence  of  severe  rigors  at  the  outset 
of  the  attack,  the  comparative  coolness  and  occasional  moistness 
of  the  skin,  the  clearness  or  resonance  of  the  percussion-note 
over  the  affected  portions  of  the  lungs,  the  absence  of  tubular 
breathing,  the  non-existence  of  rusty-colored  expectoration,  and 
the  occurrence  of  rales  during  expiration  as  well  as  during  in- 
spiration, together  serve  as  distinguishing  marks  of  the  former 
malady. 

The  treatment  of  acute  bronchitis  must  be  varied,  not  only 
with  the  type  and  severity  of  the  attack,  but  with  the  age, 
strength,  and  constitutional  power  of  the  patient.  If  the  at- 
tack declares  itself  as  a  "  common  cold,''  there  is  seldom  much 
necessity  in  the  first  instance  for  any  active  treatment.  A  full 
dose  of  opium,  either  alone  or  combined  with  a  tumbler  of  white 
wine  whey,  or  some  other  hot  alcoholic  stimulant,  will  sometimes 
suflSce  to  check  the  disease ;  or,  if  there  be  so  much  febrile  ex- 
citement as  to  render  such  treatment  inexpedient,  a  hot  air  or 
hot  water  bath  or  a  hot  leg  bath,  followed  by  an  ammoniated 
saline  draught,  combined  with  a  full  dose  of  sweet  spirits  of 
nitre,  a  few  drops  of  the  liquor  morphiae,  and  from  twenty  to 
forty  minims  of  the  vinum  antimonii,  will  often  induce  a  copious 
action  of  the  skin  and  kidneys,  and  thus  carry  off  and  put  an 
end  to  the  attack.  In  some  persons  a  few  full  doses  of  quinine 
will  have  a  similar  effect.  Biit  whether  the  disease  commences 
as  a  "  cold,"  or  declares  itself  in  any  other  form,  serious  symp- 
toms oftentimes  arise  which  require  more  active  means  for  their 
subjugation.  In  the  sthenic  type  of  the  disease  occurring  in  the 
adult,  venesection  may  be  practised  if  the  febrile  action  runs 
high,  and  the  violence  of  the  other  symptoms  is  great ;  but  in 
town  practice  it  is  rarely  needed,  and  in  most  cases  would  prove 
dangerous.  Even  when  bloodletting  seems  desirable,  observa- 
tion inclines  me  to  recommend  cupping  between  the  shoulders  in 
preference  to  general  venesection.  The  local  abstraction  of 
eight  or  ten  ounces  of  blood  in  this  manner,  repeated  if  neces- 
sary, and  followed  by  dry  cupping,  serves  in  most  cases  to  re- 
lieve the  congestion  of  the  vessels  and  to  mitig<ate  the  severity 
of  the  symptoms.  This  is  shown  by  the  diminished  frequency 
of  the  respiration.  Relief  is  often  obtained  even  whilst  the 
cupping-glasses  are  filling;  and  all  that  can  be  accomplished  by 
bloodletting  in  this  disease  may  be  effected  in  this  manner  more 
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safely  and  with  less  exhaustion  to  the  patient  than  by  the  use 
of  general  venesection.  But  bloodletting,  however  practised, 
must  be  employed  with  extreme  caution,  and  must  be  confined 
to  young  and  robust  persons  of  a  healthy  constitution,  for  in  the 
aged,  the  unhealthy  or  asthenic,  it  soon  leads  to  exhaustion,  and 
thus  aggravates  the  danger  by  favoring  the  tendency  to  coagu- 
lation of  the  blood  in  the  right  cavities  of  the  heart  and  by  in- 
creasing the  diflSculty  of  expectoration..  Even  in  the  strong 
and  vigorous,  care  must  be  taken  not  to  withdraw  too  much  of 
the  vital  stimulant,  for  the  principal  danger  to  be  apprehended 
in  the  advanced  stages  of  the  disease  is,  that  the  patient  may 
not  have  the  requisite  strength  to  give  a  hearty  cough  and  rid 
his  lungs  of  the  phlegm  which  oppresses  them.  In  children  I 
believe  it  is  never  necessary  to  open  a  vein,  for  leeches  on  the 
chest  form  a  convenient  and  effective  substitute  for  phlebotomy. 

Next  to  bloodletting,  the  most  powerful  and  eflScient  remedy 
we  possess  is  tartarized  antimony.  Administered  in  solution, 
in  doses  of  a  sixth,  or  a  quarter  of  a  grain,  every  three  or  four 
hours,  it  appears  to  conduce  to  free  secretion  and  generally  to 
mitigate  the  symptoms  of  the  disease ;  and  although  it  is  diflS-  ' 
cult,  if  not  impossible,  to  obtain  statistical  confirmation  of  the 
fact,  I  believe  that,  employed  in  the  manner  recommended,  it  is 
quite  as  efficacious,  and  much  safer  as  a  remedy,  than  when 
given  in  the  heroic  doses  (four  to  twelve  grains  daily)  recofti- 
mended  by  some  authors.  Even  forty-minim  doses  of  the  vinum 
antimonii  will  sometimes  produce  so  much  effect  on  the  pulse  as 
to  render  it  necessary  to  reduce  the  quantity  of  the  remedy,  or 
to  omit  it  altogether ;  and  on  more  than  one  occasion  I  have 
known  larger  doses  produce  alarming  depression  without  a  cor- 
responding beneficial  effect.  In  acute  cases,  however,  and  at 
the  outset  of  the  attack,  when  the  pulse  is  forcible,  and  moie 
especially  when  the  capillary  air-tubes  arc  implicated,  tartarized 
antimony  should  form  an  ingredient  of  every  prescription ;  and 
if  carefully  watched,  its  administration  is  never  attended  with 
danger  except  to  infants  and  young  children.  Even  to  children 
it  may  usually  be  given  without  fear,  but  it  sometimes  proves 
wonderfully  depressing  to  infants ;  and  from  two  eases  which  I 
have  myself  witnessed,  and  from  others  communicated  to  me  by 
medical  friends,  I  am  inclined  to  think  that,  even  in  very  moder- 
ate doses,  it  may  sometimes  prove  almost  poisonous.  There- 
fore when  it  is  given  to  infants  its  action  should  be  watched  with 
more  than  ordinary  care. 

With  these  provisos,  it  may  be  stated  that,  at  the  outset  of 
the  attack,  the  administration  of  tartarized  antimony  in  a  saline 
diaphoretic  draught  is  advisable  ;  and  of  all  salines  perhaps  the 
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liquor  ammonice  acetatis  is  the  most  efficacious.  Digitalis  is 
often  useful  as  an  adjunct  to  the  mixture,  and  in  some  instances 
produces  a  magically  good  effect.  Indeed,  if  given  in  fifteen  or 
twenty-minim  doses,  its  influence  is  generally  so  beneficial  that 
its  administration  ought  always  to  be  resorted  to  in  severe  cases. 
While  the  cough  remains  dry,  and  before  free  secretion  has  com- 
menced, the  air-passages  should  be  fomented  by  the  inhalation 
of  air  charged  with  the  steam  of  water,  the  bowels  should  be 
freely  but  not  violently  acted  on,  the  secretions  stimulated  if 
necessary  by*  mercury,  and  mustard  poultices  or  turpentine 
stupes  applied  to  the  chest.  As  soon  as  secretion  from  the  air- 
passages  is  fully  established,  aqueous  inhalations  cease  to  be 
grateful  to  the  patient,  and  are  apt  to  prove  oppressive.  At 
this  stage  a  large  blister  should  be  applied  to  the  sternum,  or  to 
either  side  in  front,  and  when  it  has  risen  the  blistered  surface 
should  be  covered  wUh  a  bread-and-linseed  poultice.  Some  per- 
sons recommend  the  application  of  a  blister  between  the  scapulae, 
on  the  ground  that  it  draws  off  more  fluid  in  that  situation  than 
when  it  is  applied  in  front ;  but  the  distress  it  causes  by  pre- 
venting the  patient  from  lying  on  his  back  in  bed  much  more 
than  counterbalances  any  extra  benefit  which  would  thus  accrue. 
Blisters,  therefore,  should  be  confined  to  the  anterior  surface  of 
the  chest,  whilst  its  posterior  surface  is  stimulated  by  means  of 
mustard'poultices  and  turpentine  fomentations. 

As  soon  as  the  first  severity  of  the  attack  is  subdued  and  the 
expectoration  becomes  thicker  and  less  copious,  the  quantity  of 
tartarized  antimony  and  digitalis  may  be  decreased,  and  then,  if 
expectoration  continues  free,  squills,  or  ipecacuanha,  with  pare- 
goric, or  a  few  minims  of  the  liquor  morphiae,  will  be  found  use- 
ful adjuncts  to  the  mixture.  At  a  still  later  stage  of  the  com- 
plaint, when  the  febrile  symptoms  have  subsided,  the  tartarized 
antimony  and  digitalis  should  be  omitted  altogether,  and  in  some 
instances  it  answers  well  to  support  the  patient's  strength  by 
full  doses  of  quinine  or  bark  combined  with  squill  and  chloric 
ether,  while  the  cough  is  quieted  by  morphia  and  ipecacuanha. 
If  there  is  any  difficulty  in  expectorating,  the  compound  squill 
pill  may  be  given,  or  a  draught  containing  full  doses  of  cinchona 
with  five  grains  of  carbonate  of  ammonia  and  thirty  or  forty 
minims  of  the  compound  tincture  of  benzoin  or  of  the  balsam  of 
Peru.  This  will  generally  facilitate  expectoration,  and  so  relieve 
the  dyspnoea ;  but  if  any  difficulty  is  experienced  in  unloading 
the  chest,  recourse  should  be  had  to  the  action  of  an  emetic, 
followed  by  the  administration  of  the  decoction  of  senega,  or  the 
mistura  ammonia ci,  both  of  which  are  powerfully  stimulating  ex- 
pectorants, and  may  be  given  in  aid  of  other  remedies.     In  this 
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Stage  of  the  attack  I  have  often  afforded  relief  by  recommending 
the  inhalation  of  steam  charged  with  carbolic  acid,  and  if  there 
is  any  lividity  of  the  face  or  lips  the  inhalation  of  oxygen  is  of 
the  greatest  service.  Under  no  circumstances  should  opium  be 
given  if  the  secretion  is  copious  and  expectoration  diflBculi,  as  it 
tends  to  paralyze  the  action  of  the  air-tubes,  and  so  interferes 
with  the  ejection  of  the  muco-purulent  matter.  Nitric  or  sul- 
phuric ether,  the  spirit  of  chloroform,  and  the  ethereal  tincture 
of  lobelia,  are  useful  adjuvants  in  cases  which  are  attended  by 
bronchial  spasm,  and  ipecacuanha  proves  specially  useful  in 
children.  If  the  patient  be  of  a  gouty  habit,  a  few  drops  of 
colchicum  wine,  combined  with  fifteen  or  twenty  grains  of  the 
bicarbonate  of  soda,  prove  a  capital  expectorant ;  and  if  of  a 
strumous  or  consumptive  disposition,  the  most  efficient  remedy 
in  checking  the  bronchial  secretion  and  restoring  the  patient's 
strength  will  often  prove  to  be  cod-liver  oil. 

If,  as  sometimes  happens,  tartarized  antimony  fails  to  check 
or  control  the  symptoms,  a  few  small  doses  of  calomel  may  be 
tried,  for  although  mercury  has  no  direct  influence  on  the  course 
of  the  disease,  it  often  proves  a  powerful  aid  to  other  remedies, 
by  modifying  the  secretion  of  the  chylopoietic  viscera.  In 
many  cases  in  which  antimony  fails  to  exert  a  beneficial  influence, 
quinine  is  well  borne  from  the  first,  and  may  be  given  in  full 
doses  in  combination  with  digitalis  and  a  few  drops  of  hydro- 
cyanic acid.  By  pursuing  this  course  I  have  often  been  suc- 
cessful in  arresting  the  course  of  an  acute  attack  when  antimony 
and  other  remedies  had  failed. 

If,  again,  from  whatever  cause,  the  disease  has  produced  ex- 
treme oppression  of  the  breathing,  with  lividity  of  the  lips  and 
general  surface,  or  other  symptoms  of  approaching  suffocation 
and  collapse  of  the  vital  powers,  our  aim  must  be  to  sustain  the 
failing  strength,  induce  expectoration,  and  so  relieve  the  pul- 
monary congestion.  For  this  purpose  nothing  proves  more 
serviceable  than  the  inhalation  of  oxygen,  but  at  the  same  time 
strong  beef-tea,  wine,  brandy,  and  carbonate  ammonia  must  be 
given  internally,  whilst  repeated  dry  cupping  between  the 
shoulders,  the  application  of  mustard  poultices  and  turpentine 
fomentations,  and  the  use  of  various  stimulating  and  vesicating 
ointments  or  liniments,  are  resorted  to  externally.  In  truth, 
there  is  no  specific  treatment  for  bronchitis  ;  each  case  is  a  study 
of  itself,  and  must  be  treated  on  general  principles,  due  regard 
being  had  to  the  age,  strength,  and  constitutional  peculiarities 
of  the  patient. 

Throughout  the  treatment  the  temperature  of  the  room  should 
be  maintained  at  from  63°  to  68°  of  Fahrenheit,  and  its  atmos- 
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phere  moistened,  according  to  the  sensations  of  the  patient,  by 
steam  from  a  kettle,  or  by  the  evaporation  of  boiling  water  from 
a  dish  near  the  bed.  Under  ordinary  circumstances  the  diet 
should  at  first  be  restricted  to  milk,  whey,  broth,  beef-tea,  gruel, 
and  arrowroot;  but  if  the  attack  be  of  an  asthenic  character,  a 
more  generous  diet  must  be  had  recourse  to,  and  stimulants  may 
be  cautiously  employed. 

.  Chronic  Bronchitis, 

Chronic  bronchitis  may  result  from  any  cause  which  excites 
and  keeps  up  irritation  or  subacute  inflammation  of  the  bronchial 
mucous  membrane.  Sometimes  it  occurs  in  sequel  of  an  acute 
attack,  which  has  been  neglected  or  imperfectly  subdued;  some- 
times it  is  preceded  by  general  ill  health,  and  by  a  long  succes- 
sion of  '* colds*'  and  coughs;  sometimes  it  comes  on  gradually 
and  insidiously,  without  any  previous  "colds"  or  feverishness, 
or  any  of  the  ordinary  acute  symptoms,  and,  sometimes,  it  seems 
to  be  a  chronic  ailment,  dependent  on  the  congestion  of  the 
bronchial  mucous  membrane,  which  is  often  associated  with 
cardiac  derangement.  Further,  it  is  a  frequent  accompaniment 
of  tubercular  consumption,  for  which  it  is  liable  to  be  mistaken, 
and  it  derives  a  special  interest  from  the  care  required  to  form 
an  accurate  diagnosis  between  the  two  diseases. 

Like  the  acute  disease,  it  varies  greatly  in  the  character  and 
severity  of  the  symptoms.  In  one  class  of  cases  the  affection 
consists  of  little  more  than  slight  occasional  cough,  with  expecto- 
ration of  a  grayish  or  greenish,  or  yellowish-white  muco-purulent 
matter.  It  commences  with  the  approach  of  winter,  ceases  or 
diminishes  as  soon  as  warm  weather  sets  in,  is  not  attended  with 
pain  in  the  chest,  and  does  not  materially  affect  the  health ; 
indeed,  the  patient  often  feels  that  he  would  be  perfectly  well  if 
he  could  but  get  rid  of  his  cough.  When  it  thus  occurs,  it  con- 
stitutes the  mildest  form  of  so-called  "  winter-cough,"  and  de- 
pends simply  on  passive  congestion  of  the  air-tubes  with  somewhat 
increased  quantity  and  altered  character  of  the  bronchial  se- 
cretion. 

In  another  class  of  cases  the  cough  is  more  severe,  of  more 
frequent  occurrence,  and  attended  with  much  more  profuse  ex- 
pectoration. It  is  most  troublesome  early  in  the  morning,  and 
on  first  lying  down  in  bed  at  night,  Jind  sometimes,  though  very 
severe  at  those  times,  it  is  comparatively  quiet  throughout  the 
day.  At  one  time  expectoration  is  difficult,  and  the  sputa,  which 
are  comparatively  scanty,  consist  of  stringy  tenacious  mucus,  of 
a  grayish  or  yellowish-white  color,  occasionally  streaked  with 
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blood;  at  another  it  is  easy,  and  the  sputa  are  more  copious, 
muco-purulent  in  character,  of  a  yellowish-green  color,  having 
a  faint  unpleasant  odor;  at  another,  again,  the  sputa  are  profuse, 
almost  wholly  purulent,  of  a  nauseous,  and  sometimes  a  fetid 
odor,*  usually  running  together  in  one  mass,  but  often  remain- 
ing separate,  and  forming  distinct,  nummulated  masses,  which 
sink  or  float  in  water,  according  as  they  happen  to  be  more  or 
less  aerated.  There  is  oppression  at  the  chest,  but  seldom  much 
pain,  except  after  a  fit  of  coughing;  the  temperature  of  the  body 
is  scarcely  raised;  the  pulse  is  not  much  hurried,  nor  is  the* 
respiration  much  more  frequent  than  natural,  but  the  violence  of 
the  cough  often  leads  to  vomiting,  and  its  frequency  to  sleepless 
nights,  and  consequent  exhaustion.  As  a  natural  result  of  the 
broken  rest,  there  ensue  loss  of  appetite,  excessive  debility,  night 
sweats,  and  wasting.  Indeed,  in  some  instances,  attended  by 
frequent  cough  and  profuse  expectoration,  the  loss  of  flesh  is  so 
considerable  as  to  suggest  the  existence  of  tubercular  disease, 
and  not  a  few  cases  of  the  form  of  disease  now  under  considera- 
tion have  been  regarded  as  consumptive  by  the  unwary  practi- 
tioner. But  the  absence  of  any  family  tendency  to  consumption, 
the  existence  of  the  physical  signs  of  bronchitis  in  all  parts  of 
the  chest,  the  similarity  of  the  signs  on  the  two  sides  of  the 
chest,  the  prominence  of  rhonchi,  or  sounds  of  vibration  as 
contrasted  with  rfiles  or  sounds  of  bubbling,  together  with  the 
comparative  slowness  of  the  pulse  and  respiration,  the  lowness 
of  the  temperature  of  the  body,  which  is  seldom  above  the  normal 
standard,  the  absence  of  night  sweats,  and  the  gradual  cessa- 
tion of  wasting  which  is  observed  after  the  first  few  weeks  of 
the  attack,  combine  to  stamp  it  with  distinctive  characters, 
which,  in  most  cases  at  least,  are  suflSciently  legible  to  the  ex- 
perienced physician. 

In  another  class  of  cases,  termed  dry  catarrh  by  Laennec,  there 
is  considerable  tightness  and  oppression  at  the  chest,  with  cough 
almost  more  frequent  and  distressing  than  in  the  last  variety, 
but  seldom  accompanied  by  the  same  debility  and  wasting. 
The  expectoration  is  scanty,  and  composed  of  small,  semi-trans- 
parent, roundish  masses  of  viscid,  pearl-like  or  starch-like  mucus; 
and  sometimes  there  is  much  diflBculty  of  breathing,  dependent, 

1  The  fetid  odor  simulates  that  produced  by  gangrene  of  the  lung.  It 
resembles  the  odor  of  the  butyrates  of  ethyl,  and  is  probably  connected  with 
the  presence  of  butyric  acid,  which  has  been  detected  in  such  cases  in  the 
sputa.  See  a  case  reported  by  Dr.  Laycock  in  the  *'  Med.  Times  and  Gazette" 
for  May,  1857,  p.  480.  Dr.  Gamgee,  whilst  admitting  the  presence  of  butyric 
acid,  refers  the  odor  to  the  existence  of  unoxidized  sulphur.  See  *'Edin. 
Monthly  Journ.,"  March,  18G6. 
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• 
I  believe,  on  the  temporary  collapse  of  certain  portions  of  the 
lung-tissue,  consequent  on  obstruction  of  the  bronchi  by  plugs 
of  mucus.  These  cases,  which  are  often  met  with  in  gouty  hab- 
its, are  apt  to  be  regarded  as  referable  to  or  connected  with 
*' stomach,*'  and  doubtless  are  aggravated  by  any  irritation  of 
the  solar  plexus  occasioned  by  disorder  of  the  stomach  or  bowels. 
They  are  generally  associated  with  more  or  less  emphysema,  are 
dependent  on  passive  congestion  of  the  bronchial  lining  mem- 
brane, and  are  seldom  marked  by  much  febrile  excitement. 

In  a  fourth  class  of  cases  an  opposite  train  of  symptoms  is  ob- 
served. The  cough,  instead  of  being  dry,  irritable,  and  frequent, 
occurs  in  paroxysms,  at  considerable  intervals,  and  is  accompa- 
nied by  profuse  expectoration  of  a  thin,  watery,  ropy  fluid,  which 
varies  in  opacity,  but  is  usually  somewhat  transparent,  resembling 
gum-water.  This  form  of  the  disease,  which  has  been  styled  bron- 
chorrhoea,  is  generally  observed  in  elderly  persons,  and  some- 
times leads  to  the  expectoration  of  half  a  pint  of  fluid  in  the 
course  of  an  hour.  A  patient  under  my  care,  a  short  time  since, 
in  the  York  Ward  of  St.  George's  Hospital,  presented  an  excel- 
lent illustration  of  the  fiict.  He  rarely  coughed  more  than  once 
or  twice  in  twenty-four  hours,  and  then  expectorated,  within 
twenty  or  thirty  minutes,  more  than  half  a  pint  of  thin,  semi- 
transparent  ropy  secretion. 

In  whatever  form  the  disease  occurs,  it  generally  returns  every 
winter,  or,  in  old  persons,  lasts,  with  few  intermissions,  through- 
out the  year.  Further,  whatever  form  of  the  disease  prevails, 
an  acute  attack  may  supervene  at  any  moment,  and  induce  the 
symptoms  of  the  ordinary  disease.  In  all  cases,  but  especially 
during  the  existence  of  the  second  variety,  which  is  characterized 
by  profuse  secretion,  the  occurrence  of  such  an  attack  is  ex- 
tremely dangerous;  for  in  a  patient  whose  breathing  is  oppressed 
by  the  accumulation  of  viscid  secretion  in  the  bronchi,  such  an 
attack  is  necessarily  of  a  suffocating  character,  Jind  in  elderly 
persons,  already  exhausted  by  a  long  continuance  of  the  chronic 
disease,  it  is  always  a  question  whether  the  strength  will  be  equal 
to  the  long-continued  cough  and  profuse^  expectoration  which 
is  necessary  to  free  the  air-passages  and  relieve  the  breathing. 
Indeed,  there  is  no  more  frequent  cause  of  death  amongst  the 
aged  than  this  form  of  disease,  which  from  its  proving  so  fatal 
to  elderly  persons,  has  been  termed  "  senile  bronchitis." 

The  morbid  changes  to  which  chronic  bronchitis  gives  rise,  and 
the  physical  signs  resulting  from  them,  are  collocated,  for  the 
sake  of  easy  comparison.  In  the  first  instance  those  changes 
alone  are  described  which  accompany  a  simple  uncomplicated 
attack ;  each  of  its  more  frequent  complications  is  then  described 
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separately,  viz.,  pulmonary  collapse,  dilatation  of  the  bronchi, 
and  emphysema.  By  this  means  it  will  be  seen  to  what  physi- 
cal sign  each  morbid  change  gives  rise,  and  the  student  will  be 
thus  enabled  more  readily  to  detect  the  existence  of  such  com- 
plication, should  it  arise  in  the  course  of  the  disease. 


Morbid  Changes. 

The  mucous  lining  of  the  bronchi  is  swollen  and  congested, 
and  of  a  deep  venous  red  color,  either  generally  or  partially,  in 
streaks  or  in  patches.  The  more  asthenic  the  form  of  the  dis- 
ease, the  more  livid  or  darker  colored  the  membrane.  Its  sur- 
face is  uneven,  and  often  abraded,  and  its  substance  thickened; 
the  longitudinal  and  circular  muscular  fibres  of  the  bronchi  are 
much  developed,  and  the  walls  of  the  air-passages  generally  are 
hard  and  thickened.  The  bronchi  are  clogged  with  secretion, 
more  or  less  viscid,  varying  from  a  semi-opaque,  ropy,  sero- 
mucous  fluid  to  thick  tenacious  mucus,  or  to  true  pus.  The 
more  viscid  and  tenacious  the  secretion,  the  more  pertinaciously 
does  it  adhere  to  their  sides.  In  almost  all  fatal  cases  the  right 
cavities  of  the  heart  are  found  distended  with  blood,  and  a  clot 
often  passes  from  the  right  ventricle  into  the  pulmonary  artery. 


Physical  Signs. 

Inspection  shows  defective  expansion  movements  of  the  chest 
and  prolonged  and  labored  expiratory  movements. 

Palpation. — The  vocal  fremitus  is  not  materially  altered ; 
rhonchial  fremitus  is  usually  perceptible. 

Percusmm, — The  sound  is  not  materially  altered,  unless  the 
accumulation  of  thick  secretion  gives  rise  to  obstruction  of  any' 
of  the  bronchi,  with  consequent  impaired  inflation  of  the  lung, 
and  temporary  dulness  on  percussion  as  its  result.  This  is  to 
be  distinguished  from  the  dulness  of  pleuritic  effusion  by  the 
continuance  of  vocal  fremitus,  and  from  that  of  pneumonic  con- 
solidation by  the  absence  of  tubular  breathing. 

AuBcultation. — The  respiratory  sounds  are  comparatively 
deficient  over  the  entire  chest,  except,  perhaps,  for  a  moment 
after  free  expectoration,  when  they  may  be  heard  loud,  harsh, 
and  coarse,  where  a  moment  before  they  had  been  almost  in- 
audible. Unless  the  air-tubes  have  been  just  emptied  by*expec- 
toration,  the  breathiug  is  accompanied  by  every  variety  of 
rhonchus,  chiefly  of  a  sonorous,  but  sometimes  also  of  a  sibilant 
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character.  Large  coarse  rales  or  bubbling  sounds  are  also 
present,  and  exaggerated  or  supplementary  breathing  is  heard 
in  the  unaffected  portions  of  the  lungs.  The  sounds  in  any 
portion  of  the  lung  are  constantly  varying,  and  may  either 
cease  for  a  time  or  have  their  character  changed  by  cough  and 
deep  inspiration.  Vocal  resonance  is  not  materially  altered  in 
most  cases,  but  is  sometimes  bronchophonic,  and  when  dulness 
exists  on  percussion  may  be  almost  wholly  absent. 

BronchitiSy  complicated  by  Pulmonary  Collapse. 

A  few  years  ago.  Dr.  Gairdner,  of  Edinburgh,  pointed  out^ 
that  a  particular  form  of  condensation  of  the  lung,  formerly 
regarded  as  the  result  of  lobular  pneumonia,  but  now  acknowl- 
edged to  be  referable  to  pulmonary  collapse,  is  a  frequent  and 
very  serious  complication  of  bronchitis.  This  fact  before  un- 
known or  practically  ignored,  is  now  regarded  as  exercising  an 
important  influence  on  the  issue  of  bronchitis,  especially  in  old 
people  and  young  children,  and  it  may  be  well,  therefore,  to 
point  out  the  causes  from  w^hich  it  arises  and  the  mechanism  by 
which  it  is  brought  about.  The  causes  of  collapse  may  be  briefly 
stated  thus:  First,  weakness  or  insufficiency  in  the  power  of 
inspiration  ;  secondly,  the  presence  of  some  obstruction — usu- 
ally thick  tenacious  secretion — in  the  bronchi ;  thirdly,  inability 
to  remove  the  obstruction  by  the  act  of  coughing.  These  causes 
are  obviously  more  likely  to  exist  under  conditions  of  asthenia 
than  in  persons  who  are  strong  and  vigorous ;  and  thus  it  is 
that  pulmonary  collapse  is  found  to  complicate  bronchitis  in 
young  infants  and  in  aged  or  weakly  persons  more  frequently 
than  when  the  disease  occurs  in  the  vigorous  adult.  It  may 
happen  slowly  or  suddenly,  in  small  patches  or  over  an  exten- 
sive portion  of  the  lung,  and  it  is  a  frequent  source  of  the  sud- 
den, but  often  temporary,  accession  of  dyspnoea  and  oppressed 
breathing  which  is  observed  in  the  course  of  chronic  bronchitis. 
Sometimes,  when  extensive,  it  is  the  immediate  cause  of  death, 
and  in  fatal  cases  of  bronchitis,  at  whatever  age  occurring,  it  is 
almost  invariably  an  accompapiment  of  the  attack.  Its  mecha- 
nism is  very  simple,  and  is  admirably  illustrated  by  an  experi- 
ment of  Messrs.  Mendelsohn  and  Traube.  They  introduced  a 
shot  into  the  bronchus  of  a  living  dog,  and  the  lung  beyond  the 
shot  became  collapsed  and  thoroughly  emptied  of  air.  A  solu- 
tion of  gum  injected  into  the  bronchi  produced  the  same  result. 
The  ai¥  gradually  found  its  way  out  past  the  obstruction,  and 

J  Dr.  Gairdner  *'0n  Bronchitis,"  "  Edin.  Monthly  Journal,"  1860-61. 
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was  expelled  during  expiration,  but  was  prevented  entering 
again  during  inspiration.  So  it  is  with  a  plug  of  tenacious 
mucus  at  the  bifurcation  of  a  bronchus.  It  acts  the  part  of  a 
ball-valve  in  a  syringe ;  each  expiratory  blast  may  dislodge  it 
so  far  as  to  admit  of  the  escape  of  air  around  it,  but  not  so  far 
as  to  prevent  its  falling  back  into  its  old  position,  and  thus 
closing  the  passage  against  the  ingress  of  air  during  inspiration. 
This  condition  of  things  leads  to  the  emptying  and  consequent 
collapse  of  the  air-vesicles  beyond  the  seat  of  obstruction,  with 
attacks  of  dyspnoea  more  or  less  severe,  according  to  the  size 
of  the  portion  of  lung  affected,  and  more  or  less  enduring  ac- 
cording to  the  period  which  elapses  before  the  obstruction  is 
removed. 

The  precise  nature  of  the  morbid  changes  and  attendant 
physical  signs  are  particularized  below  ;  but  it  must  be  remem- 
bered that  they  do  not  replace  the  changes  and  physical  signs 
which  mark  an  uncomplicated  attack  of  chronic  bronchitis,  but 
are  superadded  to  or  associated  with  them,  and  occur  in  certain 
portions  only  of  the  lungs : 

Morbid  Changes. 

Pulmonary  collapse  may  be  confined  to  certain  lobules  scat- 
tered through  the  lung,  in  which  "  lobular"  form  it  has  been 
mistaken  for  the  effect  of  pneumonia,  and  was  formerly  miscalled 
"  lobular  pneumonia  ;"  or  it  may  be  diffused  over  a  considerable 
portion  of  one  or  both  lungs,  usually  their  posterior  parts,  and 
may  give  rise  to  the  appearance  which  was  formerly  recognized 
under  the  title  of  "  carnified  lung." 

When  the  mischief  occurs  in  a  lobular  form  the  air-vesicles  are 
generally  emptied  of  air,  the  collapsed  portions  are  small  and 
sharply  defined,  being  mapped  out  by  the  interlobular  areolar 
tissue,  and  are  not  only  hard  and  shrunken,  but  depressed  below 
the  general  surface  of  the  lung.  In  the  diffused  form  the  col- 
lapsed portions  are  larger,  and  the  degree  of  collapse  varies 
from  partial  emptying  of  the  air-vesicles,  and  consequent  dimi- 
nution of  the  normal  crepitus,  to  entire  emptying  of  the  air-cells 
and  complete  collapse.  The  collapsed  portions  are  of  a  dark 
venous  red  tint  externally,  and  of  a  deep  plum-color  internally  ; 
they  are  not  crepitant  under  the  finger,  convey  a  feeling  of 
solidity,  sink  when  placed  in  water,  and,  unlike  lung  solidified 
by  pneumonic  hepatization,  their  cut  surface  is  smooth,  without 
a  trace  of  granulation  or  morbid  exudation.  When  the  mischief 
is  of  recent  occurrence,  a  small  quantity  of  bloody  serosity  can 
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be  squeezed  out,  but  even  this  contains  nothing  more  than  blood- 
corpuscles,  epithelium,  and  other  elements  of  normal  lung-tissue, 
mixed  now  and  then  with  a  few  pus-  or  mucus-cells ;  when  it  is 
of  some  stnnding  the  affected  parts  are  shrunken,  and  no  fluid 
can  be  obtained  even  by  the  firmest  pressure.  Unless  the  mis- 
chief is  of  such  duration  that  the  nutrition  of  the  parts  has 
become  impaired  and  their  tissue  wasted,  the  collapsed  portions 
usually  admit  of  being  restored  in  great  measure  to  their  normal 
condition  by  inflation  through  the  bronchus.  When  atrophy 
and  shrinking  of  the  lung-tissue  take  place,  vesicular  emphysema 
usually  occurs  on  the  confines  of  the  collapsed  portions  of  the 
lung. 

Physical  Signs. 

Inspection  rarely  furnishes  any  information  except  in  young 
children,  or  when  an  extensive  and  superficial  portion  of  lung  is 
collapsed,  in  which  case  the  corresponding  portions  of  the  chest 
cease  to  expand,  and,  when  the  mischief  is  seated  in  the  lower 
portions  of  the  lungs,  may  be  even  retracted  during  inspiration. 

Palpation  is  never  of  any  avail  in  the  lobular  form  of  the  dis- 
ease, and  seldom  of  much  use  in  the  diffused  form,  unless  the 
mischief  be  extensive.  In  that  case  it  will  reveal  cessation  of 
vocal  and  rhonchial  fremitus. 

Percussion  never  yields  any  evident  result  in  the  lobular  form 
of  the  affection,  and  rarely  even  in  the  difi*used  form.  If,  how- 
ever, a  considerable  portion  of  the  lung  is  implicated,  the  per- 
cussion-sound is  at  one  time  completely  dull,  at  another  clear 
and  resonant,  according  as  the  lung-tissue  happens  to  be  col- 
lapsed or  inflated  at  the  time  of  the  examination.  Rapid  alter- 
ation in  the  character  of  the  percussion-sound  often  accompanies 
this  form  of  disease. 

Auscultation  reveals  entire  absence  of  the  respiration  over 
the  affected  parts,  often  followed  in  a  few  hours  by  breathing  of 
the  same  character  as  exists  in  other  portions  of  the  chest,  and 
accompanied  by  the  same  abnormal  sounds. 

In  some  instances,  the  suddenness  with  which  the  dyspnoea 
comes  on  in  chronic  bronchitis,  and  the  equally  sudden  manner 
in  which  it  passes  off,  is  almost  of  itself  sufficient  to  denote  the 
existence  of  pulmonary  collapse;  and  when  the  presumption 
which  has  thus  arisen  is  verified  by  the  occurrence  of  rapid  varia- 
tions in  the  percussion-sound,  and  of  equally  rapid  alterations 
in  the  sounds  of  respiration — their  presence  at  one  time,  their 
entire  absence  at  another — the  presumption  amounts  to  a  cer- 
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tainty.  In  a  case  which  I  saw  some  years  since  with  Dr.  Lath- 
am and  Dr.  Dundas,  the  rapidity  with  which  changes  such  as 
these  took  place  was  most  remarkable.  The  patient,  a  gentle- 
man, aged  fifty-four,  would  be  breathing  quietly  in  the  morning, 
and  would  be  suddenly  seized  in  the  afternoon  with  an  attack 
of  dyspnoea,  threatening  suffocation.  These  attacks  occurred 
frequently  during  a  period  of  three  months  prior  to  his  death, 
and  were  invariably  accompanied  by  complete  dulness  on  per- 
cussion, and  entire  absence  of  breathing  over  a  considerable 
portion  of  one  of  the  lungs,  usually  the  lower  two-thirds  of  the 
right  lung,  where  previous  to  the  accession  of  dyspnoea  the  per- 
cussion-note had  been  clear  and  the  respiration  distinct,  though 
accompanied  by  sonorous  rhonchi  and  coarse  rfiles.  The  attacks 
usually  lasted  from  one  to  twenty-four  hours,  and  were  followed 
immediately  by  resonance  on  percussion,  and  by  a  return  of 
breathing  over  the  affected  part.  Sometimes,  however,  the 
attacks  were  of  several  days'  duration,  and  then  the  change  in 
the  percussion-note  and  the  return  of  breathing  were  more 
gradual.  The  same  train  of  phenomena  has  been  observed  by 
Gairdner,  West,  and  other  observers,  especially  in  young  chil- 
dren and  in  aged  persons,  and  are  of  extreme  importance,  as 
bearing  upon  the  prognosis  of  the  disease,  the  probability  of  an 
unfavorable  issue  in  bronchitis  being  greatly  increased  by  the 
occurrence  of  pulmonary  collapse. 

Bronchitis  complicated  by  Dilatation  of  the  Bronchi. 

It  has  been  already  stated  that  dilatation  of  the  air-passages 
takes  place  in  all  cases  of  bronchitis,  anc^  occurs  more  readily 
in  children  than  in  adults.  In  most  instances,  however,  the 
dilatation  is  only  temporary.  The  symptoms  to  which  it  gives 
rise  pass  off  with  the  subsidence  of  the  bronchial  inflammation, 
and  there  is  no  reason  for  doubting  that  the  tubes  reassume  their 
normal  condition.  But  when  the  bronchial  inflammation  has 
been  very  severe,  or  of  long  duration,  and  has  been  accompanied 
by  much  spasm  and  difiiculty  of  expectoration,  the  bronchial 
muscles  sometimes  lose  their  contractility,  the  air-tubes  become 
more  than  ordinarily  dilated,  and  the  dilatation  does  not  disap- 
pear with  the  subsidence  of  inflammation,  but,  on  the  contrary, 
becomes  permanent.  This  occurs  most  commonly  in  bronchi  of 
the  third  or  fourth  divisions,  in  which  the  cartilaginous  plates 
are  few  or  absent. 

Dilatation  of  the  bronchi  is  followed,  as  a  natural  consequence, 
by  condensation  of  the  surrounding  lung-tissue,  with  oblitera- 
tion of  some,  at  least,  of  the  air-cells,  and  a  corresponding  dim- 
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inution  in  the  air-containing  capacity  of  the  lung ;  so  that,  even 
when  unaccompanied  by  bronchitis,  this  affection  results  in 
habitual  shortness  of  breath.  And  when,  as  is  much  more  fre- 
quently the  case,  it  is  attended  by  bronchial  irritation  and  pro- 
fuse muco-purulent  secretion  from  the  air-passages,  it  leads  to 
symptoms,  general  as  well  as  physical,  which  simulate  those 
produced  by  tubercular  disease  of  the  lungs.  It  may  be  well, 
therefore,  without  further  preface,  to  collate  the  morbid  changes 
and  physical  signs  by  which  this  affection  is  usually  accompa- 
nied. 

Morbid  Changes. 

Sometimes  one  or  more  of  the  bronchi  undergo  dilatation 
almost  throughout  their  whole  extent,  the  enlargement  being 
tolerably  uniform,  and  often  excessive ;  so  much  so,  indeed,  that 
tubes  of  the  fourth  or  fifth  division  may  exceed  the  main  bronchus 
in  size,  and  bronchi  whose  diameter  in  a  healthy  state  corres- 
ponds pretty  closely  with  that  of  a  straw,  may  become  as  large 
as  the  distended  finger  of  a  glove.  This  form  of  dilatation  is 
accompanied  by  thickening  of  the  walls  of  the  affected  bronchi, 
and  by  hypertrophy  of  their  circular  muscular  fibres,  whilst  the 
lining  membrane  of  the  tubes  is  of  a  dark  red  color,  and  secretes 
a  thick,  tenacious,  muco-purulent  fluid.  Sometimes  the  dilata- 
tion is  not  so  uniform ;  the  bronchi  are  irregularly  sacculated, 
and  distended  in  different  parts  of  their  course,  and  present  a 
series  of  alternate  enlargements  and  contractions,  the  enlarge- 
ments varying  in  size  from  that  of  a  bean  to  that  of  a  chestnut 
or  even  larger.  Sometimes,  again,  the  dilatation  is  almost  con- 
fined to  the  extremities  of  the  tubes,  which  form  large,  thin- 
walled,  globular  cavities.*  In  the  two  last-mentioned  forms  of 
dilatation,  the  walls  of  the  affected  tubes  are  atrophied  and  at- 
tenuated, instead  of  hypertrophied,  and  are  lined  by  a  smooth 
membrane,  which  secretes  a  glairy  mucus,  or  more  commonly  a 
thick,  yellowish,  muco-purulent  fluid.     In  cases  of  old  standing, 

1  Tho  most  remarkftblc  instance  I  ever  met  with  of  this  form  of  dilatation 
occurnMl  in  the  person  of  John  Jenkins,  wlio  was  admitted  into  the  Hope 
Ward  of  St.  George's  Hospital,  in  November.  1843.  Several  of  the  bronchial 
tubes  as  they  approached  the  lower  portion  of  the  lung  became  enormously 
dilated,  and  terminated  in  cavities  larpje  enough  to  contain  a  walnut.  The 
membrane  lining  these  cavities  was  of  a  deep  brown  color,  and  continuous 
with  the  lining  membrane  of  the  bronchi.  In  several  instances  these  dilated 
cavities  communicated  with  each  other,  and  so  enormous  was  the  dilatation 
at  the  lower  part  of  the  right  lung  that  the  ap})earance  was  pres<'nted  of  a 
lar^e  cavity  intersected  by  portions  of  condensed  lung.  For  further  par- 
ticulars see'**  Hospital  Post-mortem  book"  for  December  28th,  1843. 
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the  interlobular  cellular  tissue  is  infiltrated  with  a  black  or  dark- 
colored  indurated  material. 


Physical  Signs. 

Inspection. — The  expansion  movement  of  the  chest  is  dimin- 
ished, and  the  expiratory  movement  much  prolonged.  Occa- 
sionally retraction  or  falling  in  of  the  chest-walls  occurs  over 
the  affected  parts. 

Palpation, — The  vocal  fremitus  is  usually  increased,  and 
rhonchial  fremitus  is  often  perceptible.  The  force  of  the  vocal 
fremitus  varies,  not  only  with  the  character  of  the  voice,  but 
with  the  size  of  the  dilatation,  the  degree  of  pulmonary  conden- 
sation by  which  the  affected  air-tubes  are  surrounded,  and  with 
their  freedom  from  secretion  and  proximity  to  the  chest-walls. 
If  the  tubes  are  obstructed,  the  fremitus  cannot  be  felt. 

Percu99ion, — The  resonance  is  always  abnormal.  If  the  af- 
fected tubes  are  deepseated,  surrounded  by  much  condensed 
lung-tissue,  or  obstructed  by  an  accumulation  of  secretion,  there 
is  decided  dulness  on  percussion  ;  if  free  from  secretion,  dis- 
tended with  air,  and  close  to  the  chest-walls,  the  resonance  may 
be  abnormally  clear  but  shallow-toned.  In  some  such  instances, 
the  cracked-pot  sound  may  be  elicited. 

Auscultation, — The  respiration  at  first  is  harsh  and  rough, 
accompanied,  and  often  masked  by,  r&les  and  rhonchi.  When 
the  disease  is  more  advanced,  it  is  either  of  a  hollow,  blowing 
character,  and  attended  by  gurgling,  or  else,  if  the  tubes  are 
free  from  secretion,  it  is  of  a  clear,  hollow,  ringing,  metallic 
quality.  The  vocal  resonance  may  be  diminished  or  altogether 
absent  if  the  tubes  are  obstructed  with  secretion ;  of  a  clear 
bronchophonic  or  pectoriloquous  character  if  they  are  unob- 
structed and  free  from  secretion.  In  some  instances,  when  di- 
latation is  excessive,  distinct  splashing  may  be  heard  during 
cough. 

It  will  be  obvious,  from  a  comparison  of  these  morbid  changes 
and  physical  signs,  that  the  form  of  disease  now  under  consid- 
eration is  productive  of  alterations  in  the  physical  condition  of 
the  lungs  in  many  respects  analogous  to  those  which  occur  in 
tubercular  consumption,  and  is  consequently  accompanied  by 
physical  signs,  many  of  which  are  identical  with  those  which  are 
met  with  in  that  disease.  And  when  to  this  is  added  the  fact 
that  the  expectoration  in  both  cases  is  of  a  muco-purulent  or  pu- 
rulent character,  that  in  both  instances  spitting  of  blood  may 
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occur,^and  that  diarrhoea,  night  sweats,  and  considerable  wasting 
may  and  often  do  take  place,  it  will  be  readily  understood  how 
difficult  in  some  instances  must  be  the  diagnosis  between  the  two 
forms  of  disease.  Indeed,  at  a  first  interview,  it  is  sometimes 
impossible  to  arrive  at  a  positive  conclusion  on  the  subject ;  but 
careful  investigation  continued  for  some  weeks  will  seldom  fail 
to  elucidate  the  question.  The  whole  course  of  the  disease  and 
of  its  physical  signs  is  different  in  the  two  cases.  In  phthisis 
the  physical  signs  of  the  disease  are  most  marked  in  the  upper 
part  of  the  chest,  and  in  their  fully  developed  form  are  often 
confined  to  the  apices  of  the  lungs  ;  in  simple  bronchial  dilata- 
tion they  are  commonly  most  marked  in  the  mammary  and  in- 
ferior scapular  regions.  In  the  former  disease  the  signs  of  pul- 
monary excavation  are  usually  preceded  by  dulness  on  percus- 
sion over  the  diseased  part ;  whereas  in  the  latter  dulness  is  not 
produced  until  after  the  signs  of  excavation  have  been  estab- 
lished. In  the  one  haemoptysis  and  diarrhoea  are  the  rule,  in 
the  other  the  exception  ;  in  the  former  the  progress  of  the 
general  symptoms  and  physical  signs  is  often  very  rapid,  in  the 
latter  their  progress  is  usually  very  slow ;  and  although  emacia- 
tion may  be  considerable,  it  seldom  proceeds  to  the  same  extent 
as  in  tubercular  disease.  In  the  one  the  sputa  are  not  only 
muco-purulent,  but  contain  portions  of  the  yellow,  elastic  areolar 
tissue  of  the  lung,  which  can  be  detected  by  careful  microscopic 
investigation ;  in  the  otlier  no  trace  of  this  tissue  can  be  dis- 
covered, however  careful  the  search,  and  however  profuse  or 
purulent  the  expectoration.  Therefore  when  these  two  forms  of 
disease  exist  separately,  it  can  rarely  happen  but  that  daily  ob- 
servation of  the  symptoms  and  physical  signs  will  enable  the 
careful  practitioner  to  discriminate  between  them  ;  but  when,  as 
sometimes  happens,  tubercular  disease  coexists  with  bronchial 
dilatation,  it  is  impossible  to  form  an  accurate  diagnosis,  and  it 
is  probable  that  the  dilated  bronchial  pouches  would  be  con- 
founded with  tuberculous  excavations.  The  physical  signs  and 
general  symptoms  of  phthisis  being  present,  it  is  difficult  to  con- 
ceive any  combination  of  circumstances  which  could  justify  a 
positive  opinion  as  to  the  existence  of  dilated  bronchi. 

Treatment  of  Chronic  Bronchitis. 

The  treatment  of  chronic  bronchitis  is  a  subject  at  once  of 
exceeding  interest  and  unusual  difficulty ;  for  whether  the  disease 

1  Haemoptysis  is  not  common  in  those  cases,  but  I  have  seen  it  occur  to  a 
slight  extent  in  two  cases  in  which  subsequent  post-mortem  examination 
proved  that  no  tubercle  existed,  and  that  there  was  no  valvular  disease  of 
the  heart. 
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be  simple  and  uncomplicated,  or  whether  it  be  attended  by  dila- 
tation of  the  bronchi,  pulmonary  collapse,  or  vesicular  emphy- 
sema, in  either  case  its  treatment  must  be  regulated  as  much  by 
the  constitutional  peculiarities  of  the  patient,  as  by  the  precise 
stage  of  the  disease,  and  the  actual  symptoms  and  physical  signs 
which  present  themselves  to  our  notice.  It  is  the  neglect  of  these 
circumstances  which  leads  to  the  frequent  want#of  success  in  the 
treatment  of  this  class  of  affections.  In  every  case  the  chronicity 
of  the  disorder  is  a  point  which  must  be  constantly  borne  in 
mind,  nor  must  it  be  forgotten  that  the  disease  is  frequently  con- 
nected with  an  enfeebled  state  of  system;  that  even  in  the  more 
robust  and  vigorous  it  has  a  tendency  to  exhaust  the  patient,  and 
induce,  "bad  health;'*  that  it  frequently  coexists  with  a  weak 
and  damaged  heart;  and  that  when  it  proves  fatal  the  issue  is 
commonly  dependent  on  coagulation  of  blood  in  the  right  auricle 
and  ventricle  and  on  want  of  power  to  rid  the  air-tubes  of  the 
secretion  which  obstructs  them,  rather  than  on  the  occurrence 
of  active  inflammation.  Therefore  from  the  first  it  behooves  us 
to  be  careful  not  to  distress  our  patient  unnecessarily.  Blood- 
letting is  never  needed  so  long  as  the  disease  maintains  its  chronic 
character ;  and  even  when  an  accession  of  bronchial  inflammation 
occurs  it  is  still  inexpedient,  and  in  most  cases  dangerous,  to 
have  recourse  to  active  depletion.  The  application  of  a  few 
leeches  to  that  part  of  the  chest  where  fine  crepitating  or  small 
bubbling  rales  show  that  active  mischief  is  going  on;  or,  better 
still,  the  abstraction  of  a  few  ounces  of  blood,  not  exceeding  four 
or  five,  by  cupping,  is  as  much  as  can  be  safely  ventured  upon ; 
and  if  this  is  followed  by  repeated  dry  cupping,  it  will  be  found 
to  be  as  much  as — nay,  more  than — is  commonly  needed.  But 
even  if  it  should  fail  to  produce  the  desired  effect,  bloodletting 
must  rarely  be  had  recourse  to  again.  It  would  not  prove  either 
a  safe  or  an  eflScient  remedy.  The  failure  of  strength  is  so  rapid 
in  these  cases,  and  the  accumulation  of  mucus  and  the  inter- 
ference with  the  circulation  consequent  on  its  failure  are  so 
dangerous  in  their  effects,  that  recourse  must  be  had  to  other 
and  less  lowering  means  for  relieving  the  breathing.  Dry  cupping 
and  counter-irritation  are  now  the  external  remedies  on  which 
we  must  rely ;  and  when  combined  with  the  administration  of 
antimony,  squills,  ipecacuanha,  digitalis,  nitric  ether,  the  ses- 
quicarboaate  of  ammonia,  and  other  expectorants,  and,  if  the 
bronchial  mucous  membrane  is  dry  and  secretion  is  deficient, 
with  the  inhalation  of  an  atmosphere  charged  with  steam — to 
keep  up,  as  it  were,  a  constant  fomentation  of  the  irritated  mem- 
brane— they  seldom  fail  to  lead  to  satisfactory  results.  A  blister  ^ 
should  be  applied  to  the  anterior  surface  of  the  chest,  and  should 

20 
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be  followed  by  a  poultice  covered  by  oiled  silk,  while  the  posterior 
surface  of  the  chest  is  subjected  to  the  application  of  mustard- 
poultices,  turpentine  fomentations,  stimulating  liniments,  or 
counter-irritant  ointments.;  Wine  and  other  more  powerful  stimu- 
lants must  of  course  be  given  if  the  patient  manifests  any 
tendency  to  sinking. 

When  the  disease  is  purely  chronic,  and  uncomplicated  by 
acute  exacerbations,  and  is  characterized  by  profuse  muco-puru- 
lent  secretion  from  the  bronchi,  bloodletting  is  never  needed, 
and  if  employed  is  of  no  avail.  The  remedies  here  must  have 
special  reference  to  three  objects,  viz.,  1st,  to  subdue  the  irrita- 
bility of  the  bronchial  mucous  membrane  and  allay  spasm  ;  2d, 
to  promote  free  or  easy  expectoration;  and  3d,  to  reduce  the 
quantity  of  the  secretion.  Inhalations  of  various  kinds,  whether 
in  the  form  of  vapor  or  of  atomized  fluids,  assist  in  fulfilling  of 
the  first-named  indication ;  emetics,  expectorants  and  antispas- 
modics facilitate  the  second ;  and  the  third  must  be  attained  by 
means  of  tonics  and  certain  remedies  which  seem  to  exert  a 
special  influence  in  restraining  discharge  from  the  bronchial 
mucous  membrane.  The  steam  of  water,  either  alone  or  charged 
with  dilute  hydrocyanic  acid,  ether,  or  chloroform,  or  else  im- 
pregnated with  the  active  principles  of  conium,  hyoscyamus,  or 
stramonium,  may  be  mentioned  as  inhalations  which  sometimes 
prove  of  service  in  diminishing  the  irritability  of  the  bronchial 
membrane,  and  so  may  water  holding  these  and  other  ingredients 
in  solution  and  pulverized  by  any  of  the  various  apparatus  con- 
trived for  the  purpose.  Remedial  agents  so  employed  possess 
these  special  virtues  beyond  all  remedies  administered  by  the 
mouth,  that  they  admit  of  almost  constant  use,  and  are  applied 
tiirectly  to  the  seat  of  mischief.  They  should  therefore  be  made 
use  of  in  every  case  in  which  frequent  and  distressing  cough,  and 
the  occasional  presence,  perhaps,  of  a  few  streaks  of  blood, 
denote  the  existence  of  much  bronchial  irritation. 

Expectorants  are  always  beneficial,  as  facilitating  the  ejection 
of  the  bronchial  secretion,  which,  if  allowed  to  accumulate  and 
obstruct  the  air-passages,  proves  a  source  of  serious  danger.  But 
it  must  even  be  borne  in  mind  that  tartarized  antimony,  which 
is  of  great  value  in  the  acute  form  of  the  disease,  is  seldom  needed 
in  the  purely  chronic  stage  of  the  disorder,  and  if  administered 
is  apt  to  prove  hurtful  rather  than  beneficial.  There  are  here 
no  active  symptoms  to  subdue,  no  need  to  promote  the  flow  of 
secretion  ;  our  object  is  only  to  render  it  less  tenacious,  and,  by 
thus  promoting  its  separation  from  the  ^ides  of  the  bronchial 
^  tubes,  to  facilitate  expectoration.  Therefore,  although  in  certain 
.cases  marked  by  more  than  usual  inactivity  of  the  skin,  ipecac- 
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uanha  in  ay  be  found  useful  in  slightly  nauseating  dosc8,  we 
ought  not  to  have  recourse  to  tiirliirizeij  autiniouy  unless  the 
expectoration  shall  have  become  frothy,  or  thin,  watery,  and  ropy, 
indicating  the  accession  of  more  active  mtschief.  Even  under 
eucli  circumstances  it  shoiil<I  he  used  very  cjiutiously,  and  should 
be  tliscontimied  as  soon  as  the  more  active  symptoms  have  sub- 
BJilech  Generally  there  is  little  vascular  excitement,  and  our 
reliance  will  have  to  be  upon  the  tuore  stimulating  expectorants* 
Squills,  ipecacu»nha,  the  !i<|uor  culieha^,  naphthii,  the  compound 
tincture  of  benzoin,  and  balsam  of  Peru,  the  mistura  ammoniaci 
of  the  Phnrmacopceia,  thedecoctum  senega*,  the  sesquiearhonate 
of  ammonia,  combined,  when  no  difficulty  of  t^xpeetoi  aliou  exists, 
with  small  iloses  of  paregoric  or  of  morphia,  coTistitute  some  of 
our  more  valuable  reme-lies.  In  certain  instances  conium  proves 
more  directly  sedative  and  antispasmodic  than  the  salts  of  opium, 
and  it  possesses  the  recommerKlation  of  exerting  its  soothing 
mfluence  without  checking  the  expectoration  as  opium  is  apt 
to  rlo.  In  other  cases  attended  by  much  spasm,  the  ethereal 
Unctureof  lobelia  and  hydrocyanic  acid  uflTonl  excellent  results  ; 
m  others,  again,  whicli  occur  in  persons  of  a  rheumatic  diathesis, 
Joulde  of  potassium  exerts  a  magical  influence,  Iti  gouty  persons, 
^f»l  in  &iome  even  who  have  never  manifested  any  positive  symp- 
ioniH  of  gout,  colchlcym,  combined  with  small  doses  of  carbonate 
'^^  soda^  gives  rise  to  effects  which  are  sought  in  vain  from  other 
r^triedies;  an<l  so  again,  several  instances  have  come  under  my 
notice  in  which  in  successive  attacks  no  remedy  has  appeared 
to  cotitrol  the  congh  until  after  mercury  has  been  freely  given 
*^^h  a  view  of  stimulating  the  liver.  In  these  lutter  cases 
tue  tongue  has  been  cotited,  and  the  pulse  frequent,  the  cough 
hard  and  frequent,  and  the  expectoration  very  scanty,  consisting 
**\  ^mall,  starch-like  masses;  but  a^  soon  as  a  free  secretion  of 
"de  has  been  establishetl  the  con^h  has  cbatifred  its  cluiracter 
arm  become  louse,  the  expectoration  free  ami  easy,  the  pulse  has 
**I1 1'ti ,  a  n d  t h e  d y  s p n ec a  ha  s  p a  s s e d  off.  8 o m  e  o f  t  h ese  cas e a  h a  v e 
occurred  in  gouty  persons,  but  neither  colchicum  nor  any  other 
remedy  has  proved  of  service  until  after  the  action  of  merrury. 
Ili  t^ome  such  instances  a  hot  air  bath  or  an  ordinary  warjn  bath 
is  extremely  serviceable. 

One  word  of  caution  should,  perhaps,  be  added,  respecting  the 
administration  of  opium  an<l  its  salts,  in  cases  of  chronic  bron- 
chitis,  accompanied  by  profuse  mueo-purulent  secretion.  Its 
action  in  quieting  the  cough,  and  so  checking  exfK^ctoration,  is 
apt  to  prove  extremely  dangerous  to  old  and  feeble  persons;  for 
with  them  a  few  hours'  cessation  from  cougii  leads  to  an  accu-^ 
iDulation  of  secretion  in  the  air-passages,  which  their  strength 
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hardly  suffices  to  get  rid  of,  and  many  a  person  has  died  as- 
phyxiated in  consequence  of  the  incautious  administration  of 
the  sedative.  In  the  young  and  vigorous  it  may  be  often  em- 
ployed with  advantage,  as  soon  as  ail  inflammatory  symptoms 
have  subsided ;  but  extreme  caution  should  be  exercised  in  its 
administration  to  the  old,  the  feeble,  or  exhausted.  In  the 
former  it  tranquillizes,  allays  irritation,  and  economizes  strength ; 
in  the  latter  it  induces  lethargy  and  suffocation. 

When  the  bronchial  secretion  is  very  profuse,  and  in  spite  of 
occasional  expectoration  tends  to  accumulate  in  and  obstruct 
the  bronchi,  producing  blueness  or  lividity  of  the  face  and  lips, 
emetics  prove  the  most  useful  of  all  remedies.  Not  only  are 
they  speedy  and  effective  in  their  action,  unloading  the  bronchi 
in  a  few  minutes  more  thoroughly  and  with  less  distress  to  the 
patient  than  cough  of  some  hours*  duration,  but,  at  the  same 
time,  they  promote  a  free  action  of  skin,  and  copious  secretion 
from  the  liver.  They  thus  fulfil  a  double  purpose,  and  often 
set  up  a  train  of  actions,  which  lead  to  the  happiest  results.  So 
long  as  there  is  not  undue  vascular  excitement,  or  any  evidence 
of  active  inflammation  in  the  lungs,  no  harm  can  accrue  from 
their  employment ;  and  when  their  action  is  followed  by  the  in- 
halation of  oxygen  to  decarbonize  the  blood  or  stimulate  the 
nervous  system,  the  results  which  are  obtained  are  surprisingly 
beneficial.  The  only  question  to  be  decided  is  as  to  the  emetic 
which  shall  be  selected.  If  the  patient  is  young  and  vigorous, 
a  grain  of  tartarized  antimony  and  half  a  drachm  of  ipecacuanha 
may  be  had  recourse  to  without  fear ;  and  if,  at  the  same  time, 
there  be  any  heat  or  dryness  of  the  skin,  it  will  probably  be 
found  a  more  effective  emetic  than  any  other;  but,  in  the  majo- 
rity of  cases,  I  prefer  an  emetic  of  sulphate  of  zinc.  Not  only 
is  it  more  speedy  and  less  lowering  in  its  action,  but  it  seems  in 
some  way  to  restrain  the  amount  of  bronchial  secretion.  I  have 
noted  this  effect  in  so  many  instances,  that  I  cannot  entertain 
any  doubt  on  the  subject,  and  therefore,  unless  there  are  spe- 
cial reasons  for  employing  tartarized  antimony  and  ipecacuanha, 
I  always  have  recourse  to  sulphate  of  zinc. 

It  will  sometimes  happen  that,  notwithstanding  the  use  of 
emetics  and  stimulating  expectorants,  and,  in  spite  of  the  action 
of  sedatives,  the  cough  continues  frequent,  and  the  sputa  re- 
main profuse.  The  medicines  do  their  duty  in  facilitating  ex- 
pectoration, but  they  fail  to  control  the  secretion  from  the 
bronchi.  In  these  cases  emaciation  often  occurs,  and  the 
strength  fails.  .  To  remedy  this  condition  the  inhalation  of 
steam  charged  with  carbolic  acid,  naphtha,  creasote,  iodine  or 
other  stimulants,  or  of  pulverized  water  holding  these  or  other 
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ingreJients  in  solution,  is  often  of  the  greatest  service  and 
should  never  be  neglected.  Tonics  of  various  kinds  are  abso- 
lutely required,  and  quinine,  bark,  gallic  acid,  the  mineral  acids, 
sulphate  of  zinc,  and  cod-liver  oil,  are  among  the  more  valu- 
able means  at  our  disposal ;  and  if  the  patient  be  pale  and 
cachectic,  iron  may  be  given  with  advantage.  In  many  in- 
stances no  medicine  proves  so  effective  as  sulphate  of  zinc  in 
gradually  increasing  doses.  Administered  in  combination  with 
quinine,  conium,  and  cod-liver  oil,  I  have  frequently  seen  it 
subdue  an  attack  of  bronchorrhoea  in  the  course  of  a  few  days, 
which  had  been  going  on  for  weeks  unchecked,  in  spite  of  rem- 
edies; and  it  is  the  more  valuable,  because  its  administration 
does  not  in  any  way  interfere  with  the  exhibition  of  other  tonics 
or  expectorants.  Another  astringent  recommended  by  Dr.  Ali- 
son, of  Edinburgh,  is  tannic  acid,  in  two-  or  three-grain  doses. 
A  generous  diet  must  be  had  recourse  to,  and  wine  is  usually 
needed. . 

In  some  instances,  more  especially  when  the  skin  is  inactive, 
bronchorrhoea  appears  to  be  kept  up  by  the  extra  work  which 
devolves  on  the  lungs  in  consequence  of  such  inactivity.  Com- 
mon experience  has  proved,  that  a  free  action  of  the  skin  affords 
very  great  relief  in  such  cases,  and  thus  the  profession  in  all 
ages  have  recognized  the  value  of  diaphoretics  in  aid  of  expec- 
torants; but  it  has  been  reserved  for  us,  in  these  later  days,  to 
ascertain  and  appreciate  the  assistance  afforded  by  a  full  and 
continued  action  of  the  skin  in  many  varieties  of  chronic  bron- 
chial affection.  The  introduction  of  the  Turkish  bath  has  fur- 
nished us  with  the  means  of  exciting  and  sustaining  full  cutane- 
ous action  without  materially  weakening  our  patient ;  and  I  have 
met  with  several  instances  in  which  a  bath  on  alternate  days  has 
speedily  checked  and  ultimately  arrested  a  profuse  bronchial 
flux,  which  had  long  continued  in  spite  of  internal  remedies. 

Nothing,  however,  proves  so  useful  in  many  of  these  cases  as 
change  of  air,  or  change  of  climate.  It  is  not  the  mere  change 
from  a  colder  to  a  warmer  atmosphere,  which  exercises  a  bene- 
ficial influence  ;  a  uniform  temperature  may  be  maintained  by 
artificial  means,  and  the  atmosphere  may  be  artificially  dried 
or  moistened  without  any  notable  improvement  in  the  cough, 
whereas  forty-eight  hours  passed  in  another  locality,  even 
though  the  air  may  be  colder  and  more  bracing,  will  be  often 
followed  by  an  entire  change  in  the  train  of  symptoms.  The 
cough  will  diminish,  and  the  secretion  will  be  reduced,  probably, 
to  one-half  its  former  quantity.  Indeed,  I  feel  so  strongly  on 
this  point,  having  seen  immediate  benefit  result  from  change  of 
air  in  numerous  instances,  that  I  do  not  hesitate  to  urge  the  re- 
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nioval  of  the  patient  as  soon  as  it  becomes  evident  that  remedies 
are  not  exercising  their  usual  salutary  influence. 

The  only  legitimate  inference  in  such  cases  is,  that  some  at- 
mospheric condition  of  the  locality  in  which  the  patient  is  re- 
siding, for  the  time  at  least,  counteracts  our  efforts  for  his  re- 
lief; and,  under  such  circumstances,  it  is  obviously  our  duty  to 
recommend  the  adoption  of  a  course  which  experience  has 
proved  to  be  often  successful.  Persons  who  are  extremely 
prone  to  bronchitic  attacks  will  do  well  to  wear  a  Jeffrey's  re- 
spirator during  the  winter  months,  and  to  seek  a  milder  climate 
in  the  south  of  Europe;  but,  for  most  persons,  a  residence 
abroad  is  unnecessary,  as  I  am  satisfied  that,  in  almost  every 
instance,  a  climate  may  be  found  in  our  native  island  well  suited 
to  obviate  and  remove  the  customary  winter  cough.  The  ques- 
tion as  to  the  precise  localities  to  be  selected  will  be  discussed 
in  a  future  chapter.* 

Chronic  Bronchitis  complicated  by  Vesicular  Emphysema, 

Vesicular  emphysema  is  a  common  accompaniment  of  bron- 
chitis, and  forms  one  of  its  most  serious  complications.  It  may 
exist  to  a  slight  extent  without  the  concurrence  of  bronchial  af- 
fection ;  but  it  rarely  calls  for  medical  interference,  unless  the 
bronchi  are  more  or  less  affected.  The  patient  may  be  more 
short-breathed  than  natural,  the  breathing  being  slow  and  labored 
— not  hurried ;  he  may  be  unable  to  walk  quickly,  to  run  up  stairs, 
and  otherwise  to  exert  himself  as  much  as  usual ;  and  he  may 
even  find  it  difficult  to  maintain  a  conversation  without  stopping 
frequently  to  take  breath.  But  although  he  may  be  conscious 
of  dyspnoea,  and  may  even  make  complaint  of  being  short- 
breathed  or  asthmatic,  he  seldom  has  recourse  to  medical  ad- 
vice, unless  troubled  with  cough,  the  result  of  bronchial  conges- 
tion. Then  the  emphysema  becomes,  indeed,  a  distressing 
malady,  aggravating  all  the  evils  of  the  cough,  permitting  an 
accumulation  of  secretion  in  the  air-passages  leading  to  parox- 
ysms of  suffocative  dyspnoea,  and  sometimes  producing  fatal 
consequences.  Therefore,  in  a  practical  point  of  view,  emphy- 
sema cannot  be  regarded  apart  from  chronic  bronchial  affections. 

Vesicular  emphysema  appears  to  be  an  hereditary  disease,^ and 

*  See  chap,  iv,  of  this  treatise. 

2  Of  43  oniphvsematous  persons  whom  I  examined  with  a  view  to  this 
inquiry,  26,  or,  in  other  words,  ()0.4  per  cent.,  acknowledged  an  hereditary 
taint.     Their  ages  varied  from  seven  to  sixty-five,  and  it  will  be  seen  from 


CHKONIC    BRONCHITIS    AND    EMPHYSEMA.  311 


may  occur  at  any  period  of  life,  from  infancy  to  extreme  old 
age.  It  is  most  common,  however,  in  persons  beyond  the  middle 
period  of  life,  and  occurs  more  frequently  in  men  than  in  women. 
Consisting  of  distension  and  rupture  of  the  air-cells,  with  rare- 
faction and  loss  of  elasticity  of  the  lung-tissue,  it  has  been  at- 
tributed by  some  authorities  to  the  effects  of  forcible  expiration,^ 
and  by  others  to  forcible  ewspiratory  efforts.^  Neither  of  these 
theories,  however,  appears  to  me  to  be  exclusively  correct.  The 
pulmonary  organs  are  so  efficiently  supported  on  all  sides,  that 
so  long  as  they  expand  and  contract  freely,  it  is  difficult  to 
conceive  how  the  deepest  inspiration,  or  the  fullest  and  most 
forcible  expiration,  can  occasion  rupture  of  their  air-cells.  But 
it  is  obvious  that  anything  which  produces  contraction  or  im- 
perfect expansion  of  certain  portions  of  their  tissue,  while  the 
adjoining  portions  are  distended  with  air,  must  lead  to  inade- 
quate sup[)ort  by  the  surrounding  tissue  of  those  portions  of 
the  lung  in  which  the  air  is  contained.  Under  these  circum- 
stances, the  air-distended  vesicles  may  give  way  under  the 
strain  put  upon  them,  as  the  result  of  atmospheric  pressure. 
.Accordingly,  emphysema  is  often  found  associated  with  pulmo- 
nary collapse,  which  leads  to  partial  and  irregular  inflation  of 
the  lung.  In  these  cases,  it  usually  exists  in  the  immediate 
vicinity  of  the  collapsed  portions,  and  may  occur  as  an  effect  of 
forcible  inspiratory  efforts.     So,  again,  when  one  lung  has  be- 

the  subjoined  table  that  among  the  younger  sufferers  the  influence  of  an 
hereditary  tendency  was  most  marked.     Thus: 


Age  of  Buffprers  at  the 

commencttinent  of 

emphysema. 

Number  of  sufferers             Predippowd 
at  the  respective          by  diseai^eln  either 
ages.                              parent. 

Percentage. 

7  to  20 
20  to  36 
35  to  60 
60  to  05 

6 

8 
14 
16 

5 
6 
8 

7 

100. 
75. 
67.1 
43.7 

A  very  similar  result  has  been  obtained  by  Dr.  Jackson,  Jr.,  of  Boston,  U.S., 
who  reports  that  no  less  than  18  out  of  28  emphysematous  persons  had  either 
a  fath(T  or  mother,  or  both,  afflicted  with  emphysema,  whereas  3  only  out 
of  60  non-emphysematous  persons  sprang  from  an  emphysematous  stock. 
Again,  he  states  that  an  hereditary  taint  was  distinctly  traced  in  each  one 
of  14  persons,  in  whom  the  disease  occurred  from  early  childhood,  but  in  2 
only  of  other  14  persons  in  whom  the  disorder  did  not  manifest  itself  until 
the  sufferer  had  attained  to  an  advanced  period  of  life. 

*  See  paper  by  Dr.  Jenner,  '*Med.-Chir.  Trans.,''  vol.  xl,  p.  26. 

*  Amongst  tlio  advocates  of  this  doctrine  may  be  mentioned  Lnennec, 
Williams,  Watson,  Rokitansky,  and  others,  and  especially  Dr.  W.  T. 
Gairdner,  of  Edinburgh,  who  has  ably  enforced  his  views  in  a  series  of 
papers  published  in  the  "Edin.  Monthly  Journal"  for  1860. 
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come  contracted,  emphysema  is  usually  found  affecting  the  lung 
on  the  opposite  side  of  the  chest,  the  tissue  of  the  sound  lung 
having  given  way  under  atmospheric  pressure  during  inspiration.* 
On  the  other  hand,  when,  from  the  existence  of  viscid  tenacious 
secretion  in  the  air-passages,  or  from  any  other  cause,  air  is 
retained  in  certain  portions  of  the  lungs  after  adjoining  portions 
have  been  partially  or  completely  emptied,  a  violent  fit  of  cough- 
ing, as  in  chronic  bronchitis  or  whooping-cough,  may  produce 
rupture  of  the  air-cells,  in  the  immediate  vicinity  of  the  empty 
portions  of  the  lung  during  the  act  of  expiration ;  and  even 
when  no  obstruction  exists  in  the  lungs  themselves,  violent 
straining,  as  first  shown  by  Dr.  Jenner,  may  possibly  lead  to 
the  same  result  at  the  apex  and  anterior  margin  of  the  lungs, 
which  receive  least  support  from  the  thoracic  parietes.  No 
portion  of  the  lung  is  exempt  from  this  affection.  Not  unfre- 
quently  the  posterior  and  lower  surface  of  the  inferior  lobes 
present  large  emphysematous  patches ;  but  the  upper  lobes  and 
the  anterior  edges  of  those  lobes  are  its  favorite  seat ;  and  it  is 
often  met  with  in  that  situation  when  it  exists  in  no  other  part. 
It  is  not  a  frequent  accompaniment  of  phthisis,  though  the  two 
diseases  do  sometimes  coexist  ;^  it  is  still  less  frequently  asso- 
ciated with  pneumonia  ;  but  it  is  a  common  sequel  of  obstruction 
of  the  bronchi  from  whatever  cause  arising.  Whatever  the  dis- 
order with  which  it  is  associated,  it  is  always  a  consequence  of 
pre-existing  disease  of  the  lungs  or  air-pa?sages,  and  may  be 
limited  to  a  few  vesicles,  or  to  one  or  more  lobules,  or  it  may 
affect  one  or  both  lungs,  or  parts  only  of  either  lung.  Giving 
rise  as  it  docs  to  serious  impediment  to  the  pulmonary  circula- 
tion, it  tends  to  cause  the  accumulation  of  blood  in  the  right 
cavities  of  the  heart,  and  so  to  produce  hypertrophy  and  dila- 
tation of  their  walls,  w-ith  venous  congestion  of  the  head  and 
face ;  and  there  are  few  advanced  cases  of  emphysema  in  which 
the  pulmonary  symptoms  are  not  greatly  aggravated  by  the 
congestion  thereby  produced.  In  fact,  the  two  forms  of  disease 
act  and  react  on  each  other  to  a  degree  which,  when  emphysema 
is  far  advanced,  renders  the  continuance  of  bronchial  congestion 

1  A  eajse  illnstnitivo  of  this  cause  of  emphysema  on  a  hirejo  scale  has  been 
recorded  by  me  in  the  *•  Trans.  Path.  Soc.,''  vol.  xi,  p.  15.  It  is  unique  in 
its  character,  and  the  details  will  well  repay  perusal.  Another,  in  which  the 
same  cause  appears  to  me  to  have  opt>rated,  has  been  recorded  by  Dr.  Barker, 
in  the  "Med.-Chir.  Trans.,"  vol.  xxxiv,  p.  131. 

»  For  the  details  of  a  remarkable  case  in  confirmation  of  the  fact  see 
"Trans.  Path.  Soc,"  vol.  xi,  p.  15.  The  patient  was  under  my  care  at  St. 
George's  Hospital,  and  thouij:n  the  symptoms  of  emphysema  did  not  su]>er- 
vene  until  within  a  week  of  his  death,  the  disease  was  dcvelojKjd  to  an  ex- 
traordinary extent. 
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and  labored  breathing  almost  inevitable,  and  keeps  up,  even  in 
the  mildest  weather,  constant  wheezing,  and  a  distressing  wear- 
ing cough.  But  the  cardiac  obstruction  ultimately  becomes  a 
very  serious  malady,  qui^  irrespectively  of  its  action  on  the 
lungs.  The  right  ventricle,  unable  to  empty  itself  with  its  ac- 
customed ease,  contracts, more  forcibly  on  the  contained  blood, 
its  walls  yield  to  the  gradually  increasing  pressure,  and  its 
cavity  at  length  dilates  to  such  an  extent,  that  the  auriculo- 
ventricular  valves  become  inoperative.  Fearful  attacks  of  pal- 
pitation then  occur,  especially  during  the  paroxysms  of  cough 
and  dyspnoea,  the  blood  is  thrown  back  on  the  system,  conges- 
tion of  all  the  internal  organs  takes  place,  and  oedema  of  the 
feet  and  legs  is  the  natural  result.  Thus  dropsical  eflfusion  is  a 
frequent  termination  of  this  sadly  afflicting  malady. 

When  slight  in  degree,  vesicular  emphysema  is  seldom  regarded 
as  of  much  importance.  It  produces  little  inconvenience  beyond 
shortness  of  breath  on  active  exertion,  and  even  in  connection 
with  chronic  bronchitis  it  manifests  itself  chiefly  by  the  amount 
and  character  of  the  dyspnoea  it  induces.  The  shortness  of 
breath  is  out  of  all  proportion  greater  than  would  be  expected 
from  the  nature  of  the  concurrent  symptoms ;  but  not  only  so, 
the  respiration  is  effected  with  obvious  difficulty,  the  breathing 
being  slow,  and  the  expiration  much  prolonged,  and  attended 
with  considerable  wheezing.  In  fact,  the  elasticity  of  the  lung 
being  seriously  impaired,  the  power  of  emptying  the  air-vesicles 
and  bronchi  is  necessarily  diminished;  the  bronchial  secretion, 
therefore,  accumulates  in  the  air-passages,  nnd  presents  a  still 
further  obstacle  to  the  egress  of  the  air,  and  greatly  aggravates 
the  difficulty  and  distress  of  breathing.  To  make  matters  worse, 
there  is  a  tendency  to  bronchial  spasm  in  these  cases,  so  that 
the  cough  and  dyspnoea  are  generally  more  or  less  paroxysmal. 

But  after  all,  when  it  exists  in  a  slight  degree,  emphysema  is 
an  annoyance,  rather  than  a  dangerous  or  distressing  malady, 
and  rarely  arrests  attention  or  calls  for  medical  advice,  except 
in  connection  with  an  attack  of  bronchitis.  But  it  is  otherwise 
when  the  disease  is  more  fully  developed.  The  suffering  and 
discomfort  are  then  so  great  that  the  patient  is  forced  to  seek 
advice,  even  when  not  oppressed  by  bronchial  inflammation.  He 
is  not  only  short-breathed,  and  distressed  by  a  constant  sense  of 
fulness  and  oppression  at  the  chest,  but  the  difficulty  of  breathing 
is  aggravated  by  spasm,  giving  rise  to  frequent  paroxysms  of 
suffocative  dyspnoea.  During  these  attacks,  which  usually  come 
on  at  night,  he  pants  and  often  struggles  for  breath,  loosens  his 
clothes,  throws  open  the  door,  and  rushes  to  the  open  window 
for  air ;  in  short,  he  suff'ers  severe  paroxysms  of  asthma ;  is  un- 
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able  to  lie  down  in  bed;  and  often  passes  days  and  nights  in  a 
sitting  posture.  Even  during  the  interval  between  these  attacks, 
his  sufferings  are  very  distressing.  There  is  so  much  obstruc- 
tion to  the  pulmonary  circulation,  that  the  bronchi  are  always 
more  or  less  congested,  and  cough  and  wheezing  are  present  to 
a  greater  or  leas  extent.  Nor  is  even  this  the  sura  of  his  trou- 
bles. The  least  accession  of  bronchial  irritation  excites  a  vast 
increase  of  the  symptoms,  and  irregularities  of  diet,  and  ordi- 
nary dyspepsia,  produce  the  same  effect.  By  giving  rise  to 
flatulence  and  abdominal  distension,  they  occasion  an  upward 
pressure  against  the  heart,  interfere  mechanically  with  its  action, 
and  thus  aggravate  the  existing  obstruction  to  the  circulation ; 
whilst,  by  creating  an  obstacle  to  the  descent  of  the  diaphragm, 
they  prevent  the  already  distended  lungs  from  receiving  the 
limited  supply  of  air  which  would  otherwise  pass  into  them  at 
each  inspiration.  The  unhappy  patient  bears  about  with  hira 
abundant  signs  of  his  discomfort  and  suffering.  Though  he 
seldom  loses  flesh,  his  complexion  is  dusky  and  the  vessels  of 
the  face  are  congested,  the  lips  are  dark-colored,  the  nostrils 
thick,  and  the  face  and  neck  full,  or  even  swollen,  from  tur- 
gescence  of  the  veins  and  enlargement  of  the  accessory  muscles 
of  respiration.  His  expression  is  suggestive  of  anxiety  and  dis- 
tress, the  respiration  is  slow  and  labored,  effected  by  the  joint 
action  of  all  the  muscles  of  respiration ;  the  shoulders  are  ele- 
vated, the  back  is  rounded,  and  the  slightest  exertion  aggravates 
his  cough,  end  occasions  distressing  wheezing.  The  pulse  is 
weak,  and  usually  slow,  except  during  the  existence  of  bronchial 
inflammation  ;  the  impulse  of  the  heart  is  often  forcible,  and  a 
severe  paroxysm  of  cough  and  dyspnoea  will  sometimes  induce 
an  attack  of  palpitation.  In  the  more  aggravated  cases  of  this 
disease,  attended  by  much  difficulty  of  breathing,  there  is  utter 
want  of  strength  and  incapability  of  bodily  exertion ;  and  the 
patient  will  often  remark,  that  on  the  slightest  exercise  his 
breath  and  his  strength  seem  to  leave  him  instantly  and  simul- 
taneously. The  disease  commences  gradually,  is  chronic  in  its 
nature,  is  not  attended  by  fever,  but  is  usually  accompanied  by 
cough,  with  thin,  frothy  mucus,  or  watery  expectoration.  The 
appetite  in  most  instances  remains  unimpaired,  and  the  urine 
clear.     The  bowels  are  generally  costive. 

The  following  are  the  morbid  changes  and  physical  signs 
induced  by  this  disease: 
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Morbid  Changes. 


^ 


Th 


lese  consist  of  ililntiition,  attenuati^o,  and  rupture  of  the 
air-cctb;  atrophy,  riiptyre,  and  gradual  dis»ppeirrnn{*e  of  tlieir 
*cpta;  coalescence  of  their  cavities,  forming  air-cells  and  btad- 
aers  varying  in  size  from  tliat  of  a  tnillet-seod  ro  that  of  a  hen*a 
^gg  ;  compression  and  obltterahon  of  the  capillary  bloodvessels; 
Cof  I  sequent  dryness  and  anLemiM  of  the  eniphysematous  tissue, 
which  is  always  pale  and  sometimes  rjnite  wliite.     Oil  sometimes 
^xijits  in  the  walls  of  the  air-cells;   and  it  is  prohahle  that  fatty 
Regeneration  and  consequent  loss  of  elasticity  of  the  liing-iissue 
i»  one  of  the  conditions  wliich  favors  the  production  of  emphy- 
sema,*    The  bronchial  tubes  are  usually  dilated  in  olil-standing 
cni*<?s;  their  mucous  mei«brane  is  pale,  and   their  cireuhir  nms- 
ctilar  fibres  are  hir^hly  developed.      If  emphysema  is  general, 
the  longs  do  not  collapse  wlien  the  chest  is  opened,  but  instantly 
protrticle,  as  if  too  big  for  their  bony  case.      Indeed,  their  volume 
'*  greatly  increased,  and  leads  to  displacement  of  all   the  con- 
tiguous organs.     They  push  in  front  of  an<l  displace  the  heart; 
they  overlap  in  front  of  tlie  chest  at  nlmut  the  level  of  the  second 
costal  eartilaji^es,  and  forcing  themselves  downwards,  tlepress  the 
^'^phragm  and  the  liver  below  it ;  htk!  they  exert  so  much  out- 
^^i*d  pressure  that  their  surface  becomes  indented,  sometimes 
fp'ji  with  impressions  of  the   ribs,  which  form   their   bony 
P*"is*:)U.     They  are  of  a  piebald  color,  and  studded  with  irregular 
S^'^oups  of  air-bladders,  which,  though  not  very  visible  in  the  in- 
^rior  of  the  lung,  form  globular  projections  on  its  siiiface;  they 
5^re  dry,  pale,  or  even  white  in  parts,  crepitate  feeldy,  or  not  at 
*•!>  under  the  finger;  do  not  convey  a  feeling  of  elasticity,  but 
f^el  8oft  and  yiehling,  like  a  down  pillow.     Their  specific  gravity 
■^   low,  so  that  they  float  high  above  the  surface  of  water  like 
^^   air-distended  bladder.     If  the  lung  is  intlated  through  the 
^^'onclii  the  spaces  lietween  these  emphysematous  bulhv  arc  filled 
^P*  find  the  external  surface  is  rendered  smooth  and  even,  show- 
l  ^^g  that  these  projections  result  simply  from  the  loss  of  elasticity 
*"    the  tissue  of  the  diseased  parts,   and    the  consequent  non- 
^*<^^pp  of  the  air  during  the  natural  collapse  of  the  lung.     When 
. '^^physema  is  partial  only,  the  raorhii]  appearances  correspond 
H    ^  character  though  not  in  degree  with  those  of) served  when  it  is 

■  "loi*^  generally  diffused  over  the  chest,  and  the  amount  of  dis- 

■  P's^ceinent  of  the  thoracic  organs  is  in  strict  relation  to  the  ex- 

■  ^^U  and  seat  of  the  disease. 
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See  a  paper  by  Mr.  Kaiaey,  '*  Mi-d.-CUtr*  Triiiis./'  vol.  xxxi. 
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sounds  proves  that  the  air  is  either  in  very  slight  motion,  or  is 
pent  up  in  some  cavity  uninfluenced  by  the  act  of  respiration. 
This  cavity  may  be  the  pleura,  or  it  may  be  the  distended 
bladder-like  pouch  of  an  emphysematous  lung.  A  distinction, 
however,  may  be  drawn  without  much  difficulty.  Pure  pneu- 
mothorax is  extremely  rare,  if,  indeed,  it  ever  exists ;  and  when 
accompanied,  as  it  is  almost  invariably,  by  liquid  effusion,  its 
chtfracters  are  well*  marked  and  distinctive.*  But  there  are 
other  means  of  distinguishing  pneumothorax.  It  comes  on  sud- 
denly, instead  of  gradually  like  emphysema ;  it  produces  more 
urgent  symptoms  of  dyspnoea ;  it  gives  rise  to  greater  bulging 
and  to  resonance  of  a  more  thoroughly  tympanitic  character 
than  the  ordinary  resonance  of  emphysema  ;  and  whereas  em- 
physema, when  existing  to  such  a  degree  as  to  simulate  pneumo- 
thorax, invariably  affects  both  sides  of  the  chest,  pneumothorax 
is  necessarily  confined  to  one  side,  as  it  would  prove  instantly 
fatal  if  it  were  to  occur  on  both  sides. 

It  is  stated  that  subpleural  emphysematous  air-bags  have  been 
known  to  give  way,  and  produce  an  attack  of  pneumothorax,  but 
I  have  never  chanced  to  meet  with  such  a  case. 

Emphysema  is  naturally  a  progressive  disease.  Accompanied 
as  it  is  by  compression  and  obliteration  of  the  capillary  blood- 
vessels, and  consequently  by  oedema  and  atrophy  of  the  lung- 
tissue,  it  follows  that  each  attack  of  bronchitis,  and  whatever 
puts  a  strain  upon  tlie  weakened  organ,  is  almost  certain  to  be 
followed  by  some  increase  of  the  local  mischief.  Repair  of  the' 
injured  part  is  impossible,  for  its  nutrition  is  hopelessly  inter- 
fered with  ;  and  the  utmost  that  can  be  expected  is  that,  by 
carefully  avoiding  every  act  of  straining,  violent  bodily  exercise, 
and  all  other  acts  which  are  calculated  to  make  an  unusual 
demand  on  the  inflation  of  the  lungs,  or  on  their  power  of  re- 
sistance during  respiration,  we  may  in  some  measure  prevent  the 
rapid  increase  of  the  malady.  But,  slowly  or  quickly,  it  as- 
suredly will  increase,  whatever  steps  may  be  taken  to  prevent 
it,  until  at  length,  as  the  function  of  the  lungs  becomes  more 
and  more  impaired,  the  act  of  stooping,  a  recumbent  posture, 
the  slightest  catarrh,  an  attack  of  dyspepsia  with  flatulent  dis- 
tension of  the  abdomen,  or  anything  which  even  temporarily 
creates  the  slightest  interference  with  the  action  of  the  heart 
and  lungs,  will  suffice  to  induce  a  violent  paroxysm  of  difficult 
breathing,  with  palpitation,  and  general  distress. 

If,  then,  emphysema  be  irremediable,  what  can  be  done  to 
relieve  the  suff*erings  of  our  patient  ?     Much  good  may  be  ef- 

»  See  pp.  218-19  of  this  treatise. 
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fected  by  enforcing  a  mode  of  life  calculated  tQ  guard  against 
the  various  circumstances  which  aggravate  the  emphysema,  or 
induce  attacks  of  dyspnoea.  Anything  which  puts  the  patient 
out  of  health  is  necessarily  bad  for  him,  and  everything  is  bene- 
ficial which  conduces  to  tranquillity  of  mind  and  body.  Regu- 
larity of  habits,  moderation  of  diet,  the  avoidance  of  cold,  entire 
absence  from  active  exertion  and  mental  excitement,  are  con- 
ditions essential  to  his  well-being  and  comfort,  and,  when  there 
is  much  disposition  to  catarrh,  accompanied  by  bronchial  spasm, 
removal  to  a  warm  climate  during  the  winter  months,  and  the 
use  of  Jeffrey's  respirator  whenever  the  external  temperature  is 
low  and  the  air  keen,  are  conditions  of  great  importance.  When 
these  precautions  are  steadily  observed,  life  may  be  prolonged 
for  very  many  years  even  in  aggravated  cases. 

But  active  medical  interference  is  necessary  in  many  cases  of 
emphysema.  This  disorder  is  apt  to  be  complicated  by  bron- 
chitis, and  in  almost  every  instance  in  which  a  doctor's  advice 
is  sought,  is  attended  by  bronchial  spasm,  and  bronchial  con- 
gestion, with  profuse  secretion  of  mucus.  The  removal  or  mit- 
igation of  these  symptoms  is  of  the  last  importance  to  the 
patient,  as  tending,  not  only  to  promote  his  immediate  comfort, 
but  to  prevent  the  further  extension  of  the  disease.  The  means 
to  be  employed  for  the  purpose  must  necessarily  vary,  according 
as  the  attack  is  characterized  by  more  or  less  extensive  bron- 
chitis and  pulmonary  congestion,  or  by  spasm  of  the  air-tubes. 
It  is  unnecessary  to  recapitulate  what  has  been  already  stated 
respecting  the  treatment  of  bronchial  inflammation,  whether  in 
its  acute  or  chronic  stage,  inasmuch  as  what  applies  to  cases  of 
simple  bronchitis  holds  good  equally  in  respect  to  bronchitis 
complicated  by  emphysema.  The  only  remarks  which  are  called 
for  in  this  part  of  the  subject  are,  that  extreme  caution  must  be 
exercised  in  having  recoui*se  to  depletory  measures,  and  that,  as 
soon  as  the  more  active  symptoms  have  subsided,  emetics,  espe- 
cially the  sulphate  of  zinc,  are  extremely  servic^ible.  Further, 
that  with  the  view  of  relieving  the  passive  pulmonary  congestion, 
which  is  a  distinguishing  feature  of  these  attacks,  repeated  dry 
cupping  between  the  shoulders,  the  frequent  employment  of 
hot-water  leg-baths,  and  the  inhalation  of  oxygen,  are  useful 
expedients.  If  the  stomach  be  loaded  or  otherwise  out  of  order, 
or  if  there  be  flatulent  distension  of  the  abdomen,  emetics,  fol- 
lowed by  warm  carminative  medicine  and  a  gentle  purge,  will 
prove  of  the  greatest  service.  If,  again,  there  be  no  evidence 
of  stomach  derangement,  but  nevertheless  the  dyspnoea  be  con- 
siderable, the  wheezing  excessive,  and  expectoration  scanty,  it 
is  fair  to  conclude  that  the  symptoms  are  attributable  chiefly  to 
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bronchial  spasm,  and  means  must  be  adopted  accordingly.  Noth- 
ing proves  more  useful  in  such  cases  than  a  full  dose  of  opium 
combined  with  half  a  drachm  or  a  drachm  of  sulphuric  ether  and 
twenty  drops  of  the  ethereal  tincture  of  lobelia.  Small  doses 
of  opium  frequently  repeated,  which  are  of  much  service  in  or- 
dinary catarrh,  are  of  little  avail  to  an  emphysematous  patient, 
whilst  a  full  dose  given  as  above  directed  will  often  act  like  a 
charm,  subduing  the  cough  at  once,  and  speedily  removing  the 
wheezing  and  distress  of  breathing.  Theblueness  or  excessive 
venous  congestion  which  accompanies  a  paroxysm  of  asthma  re- 
sulting from  emphysema  is  only  a  temporary  effect  of  spasm  of 
the  bronchi ;  whereas  when  it  occurs  as  a  result  of  bronchitis  un- 
connected with  emphysema  and  bronchial  spasm,  it  is  the  effect 
of  obstruction  caused  l>y  excessive  loading  of  the  air-passages 
with  muco-purulent  secretion.  Thus  it  is  that  in  the  one  case 
lividity  of  the  surface  is  not  a  bar  to  the  administration  of 
opium — nay,  rather  calls  for  the  employment  of  sedatives  and 
antispasmodics — whilst  in  the  other,  as  before  stated,  it  contra- 
indicates  the  use  of  sedatives,  which  have  the  effect  of  checking 
expectoration  and  of  so  increasing  the  loading  of  the  bronchi. 
If  opium  fails  to  afford  relief,  belladonna,  conium,  stramonium, 
the  ethereal  tincture  of  the  Cannabis  Indica,  and  hydrocyanic 
acid  may  be  tried,  and  each  in  turn  may  be  found  of  service. 
Even  when  all  medicines  taken  internally  fail  to  afford  relief, 
belladonna,  camphor,  and  stramonium  will  sometimes  act  bene- 
ficially if  introduced  into  cigarettes  or  put  into  a  pipe  and 
smoked.  The  seed-pods  of  the  Datura  tatula  smoked  in  this 
manner  are  more  powerfully  antispasmodic  than  even  the  pods 
of  the  Datura  stramonium,  and  I  have  known  them  afford  relief 
after  stramonium  had  completely  failed.  The  inhalation  of 
ether  and  chloroform  occasionally  proves  serviceable,  as  do  also 
the  fumes  of  burning  bibulous  paper  which  has  been  steeped  in 
nitre.  The  inhalation  of  very  dilute  carbonic  acid  has  also  been 
reported  as  conducive  to  the  alleviation  of  bronchial  spasm.  On 
general  grounds  its  administration  is  contraindicated,  and,  al- 
though its  immediate  action  may  be  sedative,  its  effect  can 
scarcely  prove  otherwise  that  noxious.  I  am  bound,  however, 
to  add,  that  my  objections  to  its  use  are  purely  theoretical,  for 
I  have  never  employed  it,  and* have  not  had  any  personal  ex- 
perience of  its  inhalation. 

Interlobular  Emphysema. 

Interlobular  emphysema  is  the  name  given  by  Laennec  to  a 
form  of  disease  in  which  air  is  poured  out  from  a  ruptured  air- 
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vesicle  into  the  cellular  tissue  which  exists  between  the  lobules 
of  the  lungs.  In  this  form  of  complaint  the  air  is  not  necessa- 
rily confined  to  the  spot  where  it  was  first  effused,  but  may  pass 
into  the  cellular  tissue  of  the  mediastinum,  and  thence  into  the 
cellular  tissue  of  the  chest  and  neck.  The  disease  is  seldom  con- 
nected with  vesicular  emphysema,  and,  if  not  produced  by  a 
puncture  of  the  lung,  occasioned  by  a  broken  rib  or  some  similar 
accident,  it  usually  arises  from  rupture  of  one  or  more  air-cells 
under  the  influence  of  violent  straining  efforts,  as  during  child- 
birth, in  defecation,  in  coughing,  and  in  lifting  heavy  weights. 
It  may  be  recognized  during  life  by  the  suddenness  of  its  attack. 
Something  is  felt  to  give  way  in  the  chest  during  the  act  of 
straining;  shortness  of  breath  immediately  ensues,  and  may  be 
followed  in  a  short  time  by  an  emphysematous  condition  of  the 
neck  or  chest.  If  the  air  finds  its  way  into  the  subcutaneous 
cellular  tissue,  it  may  be  felt  and  heard  crackling  beneath  the 
finger,  and  such  an  occurrence,  coupled  with  the  history  of  dysp- 
noea occurring  suddenly  after  an  act  of  violent  straining,  cannot 
fail  to  lead  to  a  recognition  of  the  disease.  The  idiopathic  disease 
is  said  to  be  more  common  in  childhood  than  in  adult  life,  but  under 
all  circumstances  it  is  so  uncommon  that  I  am  not  able  from  per- 
sonal observation  to  speak  confidently  as  to  its  treatment. 
Theoretically,  however,  nothing  can  be  of  much  avail,  unless  the 
air  has  found  its  way  into  the  subcutaneous  cellular  tissue,  in 
which  case  a  few  punctures  will  allow  the  air  to  escape,  and  thus 
will  lessen  the  pressure  which  results  from  the  deeper-seated  em- 
physema. Therefore,  if  the  dyspnoea  be  excessive,  this  plan 
ought  to  be  adopted;  but  if  otherwise,  it  is  better  not  to  interfere, 
inasmuch  as  the  mischief  tends  to  spontaneous  cure.  The  air 
which  has  escaped  is  gradually  reabsorbed,  and  the  diflSculty  of 
breathing  ceases  coincidently  with  its  absorption. 

If  the  air  should  fail  to  pass  into  the  cellular  tissue  of  the  neck 
or  chest,  the  diagnosis  of  this  affection  is  by  no  means  easy,  for 
under  these  circumstances  it  is  almost  impossible  to  distinguish 
this  form  of  disease  from  ordinary  emphysema.  The  suddenness 
of  the  attack  forms  the  only  other  clue  to  the  nature  of  the  mis- 
chief; and  as  dyspnoea  may  occur  suddenly  from  a  variety  of 
causes,  this  cannot  be  depended  on  as  a  means  of  diagnosis. 

In  this,  as  in  the  former  variety  of  emphysema,  Laennec 
thought  that  a  "dry  crepitant  rhonchus  with  large  bubbles"  is 
to  be  heard,  and  that  the  subpleural  air-pouches  give  rise  to  fric- 
tion-sound ;  but  I  have  never  been  able  to  hear  those  sounds,  and 
it  is  almost  certain,  theoretically  at  least,  that  emphysema  in 
either  form  cannot  lead  to  their  production.  In  this  opinion 
I  am  confirmed  by  many  careful  observers  of  large  experience. 

21 
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Sir  Thomas  Watson  ''doubts  exceedingly  whether"  this  large 
dry  crepitation  "really  occurs  at  any  time/'  and  Dr.  Herbert 
Da  vies  does  not  hesitate  to  remark  that  Laennec*s  statement 
"  is  not  confirmed  by  later  observers."  Dr..Walshe  indeed  states 
it  as  his  opinion  that  'Mt  is  quite  poasibW  that  both  these  sounds 
may  be  produced  *'  if  the  surfaces  of  the  interlobular  spaces  be- 
come prominent  through  distension;"  but  inasmuch  as  his  state- 
ment implies  that  he  has  never  met  with  a  case  in  support  of  his 
theoretical  ''possibility,"  his  opinion  cannot  be  allowed  much 
weight  in  opposition  to  so  much  extended  practical  observation 
as  has  been  brought  to  bear  on  the  subject  at  issue. 

Interlobular  emphysema  may  be  easily  recognized  after  death. 
Bubbles  of  air  of  various  sizes  pervade  the  surface  of  the  lung, 
elevating  the  pulmonary  pleura,  and  producing  more  or  less  the 
appearance  of  foam.  These  bubbles,  instead  of  being  stationary 
as  are  the  bladder-like  projections  formed  by  the  dilated  air-cells 
in  vesicular  emphysema,  can  be  moved  to  and  fro  through  the 
cellular  tissue  by  pressure  of  the  finger.  Further,  the  lobules 
of  the  lung  may  be  seen  mapped  out  and  sharply  defined  by 
small  bubbles  of  air  in  the  surrounding  cellular  tissue ;  and  some- 
times, if  the  emphysema  be  extreme,  the  interlobular  cellular 
tissue  is  thoroughly  inflated,  and  the  divisions  between  the  lob- 
ules are  of  considerable  width.  Pneumothorax  is  said  to  have 
been  produced  by  the  giving  way  of  one  of  the  subpleural  air- 
pouches. 

Bronchitis  complicated  by  Plastic  Exudation  into  the  Bronchi, 

A  complication  which  is  sometimes  met  with  in  bronchitis,  and 
is  sufficiently  remarkable  to  merit  special  notice,  is  the  formation 
of  plastic  casts  of  the  bronchial  tubes.  Just  as  in  croup  a  plastic 
exudation  takes  place  into  the  larynx  and  extends  downwards 
towards  the  bronchi,  so  in  this  form  of  disease  fibrinous  matter 
is  poured  out  into  the  smaller  air-tubes  and  their  ramifications, 
and  extends  upwards  towards  the  primary  divisions  of  the  bron- 
chi. The  exudation  rarely  reaches  the  larger  bronchi,  and  never 
implicates  the  trachea  and  upper  air-passages.  Indeed,  the  dis- 
ease bears  no  affinity  to  croup,  but  is  essentially  a  form  of  bron- 
chial inflammation,  connected  probably  with  some  peculiar  dia- 
thesis which  leads  to  the  outpouring  of  concrete  albuminous  and 
fibrinous  matter.  It  may  occur  in  either  sex  and  at  any  period 
of  life;  and  although  most  frequent  in  delicate  persons  of  a  stru- 
mous or  a  consumptive  constitution,  it  has  been  known  to  arise 
in  persons  of  robust  frame  and  healthy  appearance,  born  of 
healthy  parents,  and  who,  neither  before  nor  subsequently  to 


WITH    PLASTIC    CASTS    OF    THE    BRONCHI.  823 

their  seizure,  have  exhibited  any  symptom  of  tubercular  disease. 
Whatever  its  precise  cause,  this  form  of  disease  is  exceedingly 
rare,  and  is  of  interest  to  the  pathologist  as  well  as  to  the  prac- 
tical physician.  Not  only  are  its  symptoms  of  great  severity 
and  little  under  control,  but  its  cause  and  true  nature  deserve 
further  investigation. 

The  patient,  possibly  a  healthy-looking  person,  is  attacked 
with  an  irritsitive,  hacking  cough,  which  is  not  accompanied  by 
much  expectoration.  After  a  period,  varying  from  half  an  hour 
to  several  days,  there  is  a  considerable  and  rather  sudden  ac- 
cession of  difficulty  of  breathing,  sometimes,  indeed,  of  an  alarm- 
ing character,  and  attended  by  a  distressing  sense  of  constriction 
across  the  chest.  The  cough  increases  in  severity,  small  frag- 
ments of  white  fibrinous  matter  mixed  with  ordinary  bronchitic 
expectoration  or  with  blood-tinged  mucus  are  spit  up,  and 
at  length,  during  a  violent  paroxysm  of  cough,  one  or  more 
white  fibrinous  casts  of  the  bronchi  are  ejected,  and  the  cough 
and  difficulty  of  breathing  in  great  measure  pass  off.  The  dis- 
ease may  then  subside,  or  may  continue  for  weeks  or  even  months, 
marked  from  time  to  time  by  severe  accessions  of  cougli  and 
dyspnoea,  invariably  followed  and  ultimately  relieved  by  the 
expectoration  of  fibrinous  casts  of  the  air-tubes.  Indeed,  in  one 
patient  who  came  under  my  care  at  St.  George's  Hospital,  and 
the  particuhirs  of  whose  case  I  communicated  to  the  Pathological 
Society,*  these  attacks  continued  for  several  months,  and  re- 
curred during  a  period  of  many  years.  The  general  health  does 
not  usually  suffer  much,  and  during  the  intervals  between  the 
attacks  the  patient*s  breathing  may  be  unaffected.  Sometimes 
even  during  a  paroxysm  of  the  disorder  there  is  no  pain  at  the 
chest,  nor  is  there  necessarily  any  heat  of  skin,  or  coating  of 
the  tongue,  or  loading  of  the  urine,  and  the  pulse,  though  fre- 
quent, may  be  soft  or  even  weak.  But  the  symptoms  vary  as 
much  in  kind  and  degree  as  they  do  in  duration ;  for  whilst,  as 
already  stated,  there  may  be  almost  entire  absence  of  febrile 
excitement  and  a  very  slight  amount  of  mucous  expectoration, 
there  may  be,  on  the  contrary,  excessive  febrile  distress  and 
profuse  niuco  purulent  bronchitic  secretion,  more  or  less  tinged 
or  mixed  with  blood.  The  secreticm,  however,  is  rarely  tinged 
with  blood,  unless  acute  bronchitis  or  pneumonia  be  present; 
and  perhaps  the  symptoms  most  generally  met  with  are  those 
which  accompany  that  variety  of  chronic  catarrh,  which  is  at- 
tended by  scanty  starch-like  expectoration. 

In  former  days  the  concrete  masses  which  are  expectorated 

1  *♦  Pathol.  Trans.,"  vol.  v,  p.  41. 
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in  these  cases  were  falsely  termed  bronchial  polypi,  and  are 
described  as  such  by  Dr.  Warren.^  They  vary  from  mere  frag- 
ments to  large  pieces  of  from  one  to  four  inches  in  length,  and 
may  be  either  tubular  or  solid.  Their  ejection  may  be  preceded, 
and  is  often  accompanied  by  spitting  of  florid  blood.  Sometimes 
the  mucous  expectoration  is  merely  streaked  with  blood ;  at 
others  the  quantity  of  blood  is  considerable,  and  escapes  in 
gushes ;  and  this  has  led  to  the  supposition  that  only  the  former 
variety  of  casts  are  the  result  of  exudation,  and  that  the  latter 
are  mere  decolorized  fibrinous  coagula,  resulting  from  ordinary 
hemorrhage,  and  moulded  in  the  smaller  air-passages.'  But  I 
am  not  inclined  to  coincide  in  this  opinion.  Without  denying 
the  possibility  of  fibrinous  coagula  forming  in  the  bronchi  as 
the  result  of  pulmonary  hemorrhage,  it  is  undoubtedly  the  fact 
that  such  an  occurrence  is  rarely  observed  even  when  haemopty- 
sis is  very  profuse;  and  inasmuch  as  when  these  plastic  casts 
of  the  air-tubes  have  been  met  with  in  any  case,  they  have 
been  so  usually  not  once  only,  as  if  formed  by  accident,  but 
repeatedly,  at  intervals  of  days  or  months  or  even  years,  it  is 
obvious  that  some  special  circumstances  ought  to  be  adduced  in 
order  to  afford  the  slightest  pretext  for  referring  them  to  a  cause 
which,  to  say  the  least,  very  commonly  exists  without  giving  rise 
to  them.  Moreover,  long-continued  observation  at  the  bedside 
has  led  me  to  conclude  that  the  white  fibrinous  casts  now  under 
discussion  are  invariably  the  products  of  true  exudation.  In 
two  instances  I  have  met  with  them  without  any  previous  or 
coexistent  spitting  of  blood ;  and  in  the  remarkable  case  which 
I  reported  to  the  Pathological  Society,  and  which  I  have  since 
had  under  my  observation,  the  casts  were  sometimes  rejected 
so  soon  after  the  accession  of  cough  and  difficulty  of  breathing, 
that  it  is  morally  certain  they  would  have  exhibited  some  trace 
of  the  coloring  matter  of  the  blood  if  they  had  been  attributable 
to  bronchial  hemorrhage.  Nevertheless,  though  some  of  them 
were  solid  and  others  tubular,  and  though  in  several  instances 
their  expulsion  was  preceded  or  else  accompanied  by  more  or 
less  haemoptysis,  yet  they  were  invariably  white,  without  a  trace 
of  coloring  matter.  Further,  I  would  remark  that,  however 
solid  these  casts  appeared  to  be,  they  were  always  found  on 
examination  to  consist  of  concentric  laminae,  evidently  deposited, 
or  rather  exuded  at  different  periods,  in  successive  layers ;  and 
if  placed  under  the  microscope  they  were  seen  to  consist  of 
amorphous  granular  matter,  intermixed,  not  with  blood-globules, 

1  "Mod.  Trans.,"  vol.  i. 

»  See  a  papt»r  by  Mr.  North  in  "Med.  Gazette,"  vol.  xxii. 
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but  with  mucus-corpuscles,  compound  granular  cells,  oil-globules, 
and  ovoid  cells  containing  dark  coloring  matter,  such  as  exist 
in  ordinary  bronchial  mucus. 

In  most  of  these  cases  of  plastic  exudation  the  prognosis  is 
favorable.  In  two  of  the  instances  which  I  have  met  with  com- 
plete temporary  recovery  took  place;  and  in  the  case  of  the 
widow  whose  bronchial  casts  I  brought  before  the  Pathological 
Society,  there  has  been  complete  temporary  recovery  after  each 
of  the  repeated  attacks  which  have  occurred  during  a  period  of 
sixteen  years.  This  patient  was  last  in  St.  George's  Hospital 
in  18^8,  wheij  she  again  recovered  thoroughly,  after  paroxysms 
of  cough  and  difficulty  of  breathing,  which  for  some  weeks  threat- 
ened her  very  existence.  In  an  able  report  on  the  casts  which 
I  exhibited  at  the  Pathological  Society,  Dr.  Peacock  has  given 
an  analysis  of  thirty-four  cases,  of  which  he  has  collected  records; 
and  of  these  no  less  than  twenty  are  said  to  have  recovered  their 
health  entirely;  whilst  in  the  ten  who  died,  it  appears,  on  inves- 
tigation, that  death  was  attributable  either  to  phthisis,  pneu- 
monia, low  fever,  or  profuse  haemoptysis.  In  no  instance,  as  far 
as  can  be  ascertained,  did  death  arise  directly  from  the  presence 
of  these  plastic  casts ;  on  the  contrary,  there  appears  to  have 
been  little  danger  to  life ;  for  however  urgent  the  cough  and 
difficulty  of  breathing  prior  to  and  during  the  expulsion  of  the 
concretions,  the  natural  efforts  sufficed  in  every  instance  to  expel 
them ;  and  the  urgency  of  the  symptoms  passed  off  as  soon  as 
free  ingress  was  again  afforded  to  the  air. 

The  physical  signs  of  this  form  of  disease  are  peculiar.  The 
formation  of  fibrinous  concretions  tends  to  obstruct  the  bronchi, 
and  consequently  to  deprive  certain  portions  of  the  lung  of  air. 
The  natural  result  of  this  is  weakness,  or  entire  absence  of 
breathing  over  the  affected  portions  of  the  lungs.  The  percus- 
sion-note varies  in  its  degree  of  resonance  or  dulness,  according 
as  more  or  less  air  is  pent  up  in  the  superficial  portions  of  the 
lung ;  but  if  one  of  the  larger  air-tubes  becomes  implicated, 
whilst  as  yet  the  portions  of  lung  beyond  it,  and  supplied  by  it, 
remain  unaffected,  collapse  of  those  portions  may  take  place, 
and  complete  dulness  on  percussion  may  ensue.  This  might 
lead  the  inexperienced  practitioner  to  suspect  the  existence  of 
pleurisy  or  pneumonia;  but  the  rapidity  of  the  disappearance  of 
the  re>5piratory  sounds,  the  speedy  occurrence  of  dulness  on  per- 
cussion, the  absence  of  friction-sound,  and  of  segophonic  reso- 
nance of  the  voice,  combine,  with  the  non-occurrence  of  acute 
catching  pain  and  other  general  symptoms,  to  distinguish  these 
cases  from  pleurisy;  whilst,  in  like  manner,  they  may  be  dis- 
tinguished from  pneumonic  consolidation  by  the  rapidity  of  their 
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occurrence,  by  the  absence  of  tubular  breathing,  and  by  the 
non-existence  of  those  general  symptoms  which  usually  mark 
the  inroad  of  inflammation  of  the  lungs.  The  ordinary  signs  of 
chronic  bronchial  inflammation  are  commonly  present  during 
these  attacks;  but  acute  bronchitis  or  pneumonia  may  supervene, 
in  which  case  the  physical  signs  will  of  course  undergo  a  cor- 
responding change. 

I  know  of  nothing  which  can  be  relied  upon  to  afibrd  decided 
relief  during  the  paroxysms  of  dyspnoea  which  precede  or  ac- 
company the  expulsion  of  these  plastic  casts  of  the  bronchi. 
Calomel  and  opium,  tartarized  antimony,  sa'lines^  alkalies,  and 
blisters,  have  been  fairly  tried  without  effect ;  and  I  have  seen 
venesection  and  sedatives  employed  in  vain.  Lime-water  has 
been  said  to  possess  the  power  of  dissolving  these  plastic  exuda- 
tions, and  as,  by  means  of  a  pulverizing  apparatus,  we  can  now 
introduce  fluids  into  the  bronchi  by  inhalation,  it  may  pei^iaps  be 
worth  while  to  make  trial  of  it.  At  present  I  am  unable  from 
personal  observation  to  speak  as  to  its  effects  when  thus  em- 
ployed, but  experiments  lead  me  to  doubt  its  efficacy.  Judging 
from  the  eff*ect  produced  on  diphtheritic  exudation,  I  should 
have  more  confidence  in  the  use  of  a  solution  of  permanganate 
of  potash. 

When  the  more  active  symptoms  have  subsided,  our  aim  must 
be  to  prevent  the  recurrence  of  plastic  exudations ;  but  unfor- 
tunately our  means  are  very  inadequate  to  the  end  we  have  in 
view.  Though  I  have  had  the  opportunity  of  watching  one  of 
these  cases  for  many  months,  I  have  failed  to  satisfy  myself 
that  any  class  of  remedies  possesses  the  power  of  controlling  the 
formation  of  these  bronchial  casts.  The  only  medicine  which 
appeared  to  prove  serviceable  was  tartarized  antimony,  in  mod- 
erate doses,  persevered  in  for  a  period  of  several  weeks ;  and 
even  that,  on  several  occasions,  proved  utterly  inoperative. 

But  although,  when  the  disease  has  once  arisen,  we  cannot 
arrest  its  progress,  I  am  convinced  that  we  may  do  much  to 
shield  our  patient  from  danger,  by  sustaining  the  general  health, 
and  warnir\g  him  to  take  every  precaution  to  avoid  congestion 
and  inflammation  of  the  bronchial  mucous  membrane.  Quinine, 
iron,  and  cod-liver  oil  should  be  given  whenever  his  strength  be- 
gins to  flag ;  he  should  be  taught  to  shun  exposure  to  cold  and 
damp,  to  wear  one  of  JeflVey^s  respirators  whenever  he  is  likely 
to  be  subjecte<l  to  variations  of  temperature,  and  on  the  slightest 
symptom  of  bronchitic  irritation  to  remain  indoors,  in  a  warm 
atmosphere,  inhaling  the  steam  of  boiling  water,  perseveringly, 
for  hours.  By  these  precautions  I  have  reason  to  believe,  that 
in  one  of  the  instances  which  have  come  under  my  observation. 
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an  attack  was  warded  off  on  several  occasions.  Any  bronchitic 
or  pneumonic  symptoms  must  be  treated  in  the  usual  manner, 
without  reference  to  the  plastic  nature  of  the  secretion  by  which 
they  are  accompanied. 

Epidemic  Bronchitis^  or  Influenza, 

The  forms  of  bronchitis  hitherto  described  are  referable  to 
endemic  influences,  and  derive  their  characters  less  fr6m  any 
peculiarity  in  the  causes  by  which  they  are  excited,  than  from 
the  constitutional  condition  of  the  patient  at  the  time  of  the 
attack,  the  pre-existent  state  of  the  respiratory  organs,  or  the 
physical  changes  to  which  the  disease  accidentally  gives  rise.  It 
is  otherwise,  however,  in  regard  to  epidemic  catarrh  or  influenza. 
Its  occasional  prevalence  in  summer  as  well  as  in  winter,  and 
the  facts  that  it  occurs  at  long  intervals  in  an  epidemic  form, 
pursues  an  erratic  course,  always  spreading  from  east  to  west, 
but  not  necessarily  affecting  contiguous  places  at  the  same 
time;^  that  it  disappears  from  the  diffbrent  localities  within  or 
about  the  same  period — from  four  to  six  weeks — and  that  it  pro- 
duces fever,  more  or  less  severe,  with  disturbance  of  the  nervous 
centres  and  great  general  prostration — all  point  to  some  specific 
poison  as  its  proximate  or  essential  cause.  Indee<l,  the  pecu- 
liarities by  which  its  progress  is  marked  are  obviously  attribu- 
table to  the  nature  of  its  exciting  cause,  and  there  are  few  circum- 
stances within  the  range  of  our  profession  which,  in  a  practical 
point  of  view,  require  more  careful  consideration. 

The  symptoms  of  influenza  diff'er  considerably  in  their  charac- 
ter in  different  cases.  In  some  persons  catarrh  is  the  prominent 
symptom ;  in  others  fever  exists,  almost  unaccompanied  by 
catarrh,  whilst  in  the  aged  and  weakly  it  sometimes  happens 
that  reaction  does  not  ensue  after  the  preliminary  shivering, 
and  the  patient  dies  in  a  few  hours  in  a  state  of  collapse,  with- 
out the  supervention  of  any  of  the  ordinary  symptoms  of  the 
disease. 

An  ordinary  attack,  however,  greatly  resembles  common 
catarrh,  and  differs  from  it  chiefly  in  the  suddenness  of  its  inva- 
sion, the  rapid  development  of  its  symptoms,  and  the  degree  of 
depression  by  which  it  is  accompanied.  It  is  ushered  in  by  chilli- 
ness, seldom  amounting  to  actual  shivering,  with  aching  pain  and 
soreness  of  the  limbs,  headache,  and  muscular  and  nervous  pros- 

1  Those  who  dosiro  to  make  themselves  acquainted  with  the  history  of  in- 
fluenza, and  especially  with  the  course  which  the  various  epidemics  have  pur- 
sued, will  do  well  to  consult  Sir  Henry  Holland's  "  Medical  Notes  and  Ke- 
flections,"  and  Dr.  Robert  Williams's  admirable  work  on  "Morbid  Poisons." 
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tration.  In  some  instances  sore  throat  is  a  prominent  symptom, 
almost  from  the  very  outset  of  the  attack;  in  others  a  running 
at  the  nose  and  eyes  is  most  strongly  marked ;  whilst,  in  a  third 
class  of  cases,  disturbance  of  the  alimentary  canal,  with  loss  of 
appetite,  vitiated  taste,  nausea,  or  even  vomiting,  may  prove  to 
be  the  earlier  and  more  troublesome  symptoms.  There  is  ex- 
treme uneasiness,  general  restlessness,  and  nervous  prostration. 
Usually  the  skin  is  warm  and  moist,  though,  sometimes,  towards 
evening,  rather  hot,  and  dry;  the  face  at  one  time  is  pale,  at 
another  flushed;  the  eyes  are  streaming;  there  is  tenderness  of 
the  scalp,  and  aching  of  the  jaw-bones;  the  alae  of  the  nose  are 
red,  and  excoriated  by  acrid  discharge  from  the  nostrils ;  and 
the  voice  is  altered,  as  in  common  "cold.**  At  the  same  time 
the  patient  complains  of  intense  frontal  headache,  of  more  or 
less  nausea  and  loss  of  taste,  of  soreness  and  discomfort  at  the 
epigastrium,  and  of  constriction  and  rawness  across  the  chest, 
with  frequent  hard,  tearing  cough.  If  his  throat  be  examined, 
it  will  be  found  to  be  of  a  dusky  red  color,  but  not  ulcerated, 
and  seldom  much  swollen;  the  pulse  is  always  weak,  and  usually, 
but  not  always,  frequent ;  the  tongue  is  moist,  and  coated  with 
a  white  or  a  yellowish- white  fur;  the  bowels  are  either  costive, 
or  else  disturbed  and  relaxed  ;  and  the  urine  in  most  cases  is 
clear  and  acid.  Notwithstanding  the  pain  and  soreness  at  the 
chest,  and  the  frequency  and  severity  of  the  cough,  it  often 
happens  that  the  physical  signs  of  pulmonary  mischief  are  not  of 
a  well  marked  character.  Sometimes,  indeed,  little  more  can  be 
discovered  than  indistinctness  of  the  respiration,  with  some  pro- 
longation of  the  expiratory  sound  ;  but,  commonly,  the  signs  of 
ordinary  bronchitis  are  present,  and  sonorous  and  sibilant  rhonchi 
are  audible  in  all  parts  of  the  chest.  In  some  cases  pneumonia 
occurs  between  the  third  and  sixth  days  of  the  attack,  and,  in 
others,  pleurisy  is  set  up.  Seldom,  however,  is  the  inflammatory 
mischief  of  a  sthenic  character.  If  the  lung-tissue  is  aflfected, 
there  is  seldom  or  never  any  rusty-colored  expectoration,  and 
whether  pneumonia  or  pleurisy  be  present  it  is  rarely  attended 
by  pain  in  the  side,  or,  at  least,  by  any  urgent  dyspnoea,  or  by 
the  characteristic  pulse  of  inflammation.  Indeed,  the  mischief 
occurs  in  a  latent  form,  and  if  not  discovered  by  a  careful  phys- 
ical examination  of  the  chest,  will  run  on  unheeded,  until,  at 
length,  blueness  of  the  face  and  lips,  with  clammy  perspirations 
and  coldness  of  the  surface,  will  indicate  extensive  pulmonary 
obstruction  and  failure  of  the  powers  of  life. 

In  all  cases  of  influenza  muscular  prostration  and  dejection  of 
spirits  are  prominent  features  of  the  attack,  and  are  infinitely 
greater  than  would  have  been  expected  from  the  local  symptoms 
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of  the  disease.  The  patients,  if  at  all  advanced  in  life,  and  not 
very  vigorous,  are  often  obliged  to  be  supported  while  being  sub- 
jected to  a  stethoscopic  examination,  and  may  even  faint  if  kept 
long  in  an  erect  posture.  Even  the  younger  and  more  robust 
feel  utterly  exhausted,  and  incapable  of  bodily  <or  mental  exer- 
tion. 

The  various  epidemics  of  the  disease  have  differed  somewhat 
in  the  character  of  the  symptoms  produced.  That  of  1782  was 
marked  by  the  extreme  severity  of  the  frontal  headache  and 
pain  in  the  temples,  by  the  amount  of  fever  which  accompanied 
it,  and  Jby  the  frequency  of  delirium.  "  The  nights  were  passed 
in  disturbed  and  unrefreshing  sleep,,  frequently  with  delirium, 
which  in  general  did  not  continue  long.  In  some  cases,  however, 
it  appears  to  have  been  the  most  alarming  symptom  of  the  dis- 
order.''^ In  the  epidemic  of  1837  there  was  seldom  any  delirium, 
but  there  was  a  great  tendency  to  pneumonia  of  an  extremely 
asthenic  type;  so  that  Sir  Henry  Holland  described  it  as 
"scarcely  maintaining  true  inflammation,  yet  simulating  the 
character  of  it."  So  again,  in  some  instances,  the  chief  strain 
has  been  on  the  digestive  organs ;  and  excessive  nausea,  with 
frequent  vomiting,  tenderness  at  the  epigastrium,  and  diarrhoea, 
have  been  the  more  prominent  symptoms. 

The  attack  usually  lasts  from  four  to  ten  days,  and  terminates 
in  profuse  sweating  or  diarrhoea,  followed  in  favorable  cases  by 
gradual  subsidence  of  all  the  symptoms.  But  not  unfrequently 
we  find  in  its  wake  an  abiding  languor  and  debility,  with  cough 
and  chronic  bronchial  irritation.  So  often  does  this  occur,  that 
it  has  become  a  matter  of  common  remark  that  influenza  is  apt 
to  lay  the  seeds  of  consumption.  Nor  are  facts  inconsistent  with 
this  common  observation ;  for,  although  doubtless  in  many  in- 
stances the  epidemic  disorder  has  done  little  more  than  favor 
the  development  of  already  existing  tubercular  mischief,  yet  it 
cannot  be  doubted  that  many  strong  and  healthy  persona  have 
justly  referred  their  ill  health  and  consequent  tubercular  disease 
to  the  entire  derangement  of  system  and  great  vital  prostration 
resulting  from  an  attack  of  influenza. 

To  the  aged  and  weakly  influenza  proves  a  very  fatal  disease, 
whilst  amongst  children  and  persons  under  forty  years  of  age  it 
rarely  gives  rise  to  fatal  consequences,  unless  the  patient  is 
weakly  and  out  of  health  at  the  time  of  the  attack,  or  is  reduced 
or  weakened  by  injudicious  treatment.  But  putting  these  con- 
siderations aside,  and  looking  merely  at  the  actual  results,  it 
cannot  be  doubted  that  influenza  is  one  of  the  most  fatal  scourges ; 

*  '*Med.  Trans.,''  vol.  iii,  p.  69. 
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in  proof  of  which  it  need  only  be  stated,  that  the  French  bills 
of  mortality  for  1837  prove  that  no  less  than  4800  persons 
succumbed  to  the  complaint  during  the  two  months  ending  the 
7th  of  March ;  and  that,  in  the  epidemic  of  1557,  2000  persons 
are  said  to  have  died  of  it  in  a  small  town  near  Madrid,  during 
the  month  of  September. 

In  all  epidemic  disorders  it  has  been  proved  beyond  dispute 
that  active  treatment  is  seldom  of  much  avail,  and  is  often  de- 
cidedly injurious.  The  same  holds  good  in  respect  to  influenza. 
In  the  milder  cases  it  is  seldom  necessary  to  do  more  than  con- 
fine the  patient  to  the  house,  prescribe  the  free  use  of  tepid  di- 
luents and  entire  abstinejice  from  animal  food  and  fermented 
liquors,  employ  a  gentle  purgative  to  unload  the  bowels,  and  a 
saline  draught  to  promote  the  action  of  the  skin  and  kidneys, 
and  if  necessary,  apply  a  mustard  poultice  or  some  stimulating 
liniment  to  the  chest,  with  the  view  of  producing  counter-irrita- 
tion and  relieving  the  cough.  Even  in  the  most  severe  examples 
of  the  disorder  it  is  seldom  judicious  to  have  recourse  to  active 
or  depressing  treatment ;  for  whatever  measures  are  adopted, 
the  disease  will  usually  run  on  unchecked  in  its  course.*  There- 
fore, as  we  cannot  arrest  the  disease,  our  object  should  be  to 
prevent  the  occurrence  of  any  untoward  symptoms  rather  than 
to  waste  time  in  vain  attempts  to  subdue  it  or  cut  it  short.  8o 
long  as  the  symptoms  are  confined  to  headache,  pains  in  the 
limbs,  slight  sore  throat,  hoarseness,  and  cough,  the  simple 
measures  above  recommended  will  usually  accomplish  all  that 
can  be  done  for  our  patient's  relief.  But  should  severe  sore 
throat  occur,  should  the  bronchitis  prove  unusally  tjoublesome, 
or  should  pleurivSy  or  inflammation  of  the  lungs  supervene,  more 
active  medical  interference  will  be  necessary  in  order  to  obviate 
serious  mischief.  And  here  it  becomes  necessary  that  sound 
discrimination  should  be  exercised,  and  that  a  lesson  should  be 
learned  from  past  observation.  The  supervention  of  pneumonia 
or  pleurisy  in  these  cases  is  sometimes  accompanied  by  so  much 
fever  and  vascular  excitement  as  to  suggest  the  propriety  of 
free  bloodletting.  But  experience  has  shown  that  these  symp- 
toms of  excitement  are  speedily  followed  by  great  depression 
even  in  the  younger  and  more  robust,  and  that  bleeding  proves 
extremely  dangerous,  if  not  a  fatal  measure,  "Experientia  enim 
hoc  comprobavit,  omnes  fere  mortuos  esse,  quibus  vena  aperie- 
batur.'*^     Even  local  bleeding  by  cupping  or  leeches  is  always 

»  In  this  I  am  confirmed  by  many  authors.  See  Williams  on  "  Morbid 
Poisons,"  vol.  ii,  p.  683.  , 

2  Tills  is  a  stat(fmont  of  Linnortus  re>j>ecting  the  epidemic  of  1580:  vide 
*'Cyclopa'dia  of  Practical  Medicine.'* 
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a  doubtful  expedient.  Seldom  indeed,  as  far  as  my  experience 
has  gone,  is  bloodletting  admissible  in  these  cases.  It  is  clearly 
inadmissible  in  the  weakly  and  the  aged ;  and  I  believe  that 
even  in  the  younger  and  more  vigorous  it  is  not  needed  for  the 
relief  of  the  symptoms.  Assuredly  it  lowers  the  vital  powers, 
and,  according  to  my  observation,  it  fails  in  relieving  the  in- 
flammatory symptoms ;  whereas  I  have  repeatedly  traced  the 
gradual  disappearance  of  the  signs  of  consolidation  under  the 
use  of  dry  cupping,  blistering,  and  turpentine  fomentations, 
aided  by  internal  remedies.  Indeed,  I  am  satisfied  that  by 
these  means  we  may  accomplish  all  that  can  be  effected  with 
safety  to  the  patient.  Nevertheless,  some  practitioners,  as  Dr. 
Robert  Williams,^  report,  that  *'in  general,  when  the  patient  was 
young,  and  the  affection  of  the  lungs  limited  to  'bronchitis, 
the  substance  being  as  yet  unaffected,  leeches  to  the  chest,  or 
cupping  to  a  moderate  amount,  as  ten  or  twelve  ounces,  were 
borne  extremely  well,  and  the  symptoms  were  relieved."  I  am 
constrained,  therefore,  to  admit  that  cases  may  occur,  in  which 
bloodletting,  if  judiciously  employed,  may  prove  of  service  ;  but 
at  the  same  time  I  feel  bound  to  caution  the  student  and  young 
practitioner,  who  has  not  had  much  experience  in  these  cases, 
to  exercise  the  greatest  caution  in  the  abstraction  of  blood.  I 
have  known  rapid  sinking  follow  bloodletting  to  the  amount  of 
ten  ounces;  and  Dr.  Walshe  reports  having  seen  "successive 
fainting  fits"  follow  the  application  of  a  dozen  leeches,  in  "a 
previously  robust  and  healthy  person." 

Tartarized  antimony  and  calomel,  which  are  strikingly  bene- 
ficial in  sthenic  pneumonia,  are  of  questionable  utility  in  influ- 
enza. The  former  is  said  to  have  proved  successful  in  the  hands 
of  M.  Ilortloup,  at  the  Hotel-Dieu,  and  Dr.  T.  Davies  and 
others  have  spoken  highly  of  the  latter ;  but  I  have  seldom  seen 
any  marked  improvement  follow  their  administration,  and  in 
many  instances  a  contrary  effect  ha&  been  observed.  The 
patient's  strength  has  failed  rapidly  under  their  influence,  with- 
out any  corresponding  amelioration  in  the  chest  symptoms. 

In  short  the  remedies  on  which  alone  I  place  much  reliance 
in  the  acute  stage  of  this  complaint  are  tepid  diluents  freely 
employed,  saline  diaphoretic  medicines,  ipecacuanha  and  gentle 
purgatives,  assisted  if  necessary  by.  opiates,  hyoscyamus,  or 
other  sedatives,  and  by  dry  cupping,  blistering,  and  turpentine 
fomentations.  If  the  patient  exhibits  the  slightest  symptoms  of 
depression,  quinine  or  bark,  with  sesquicarbonate  of  ammonia, 
should  be  given  from  the  first,  and  wine  or  brandy  allowed  in 

1  Loc.  cit.,  p.  682. 
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moderate  quantity ;  and  if  there  be  any  difficulty  of  expectora- 
tion, the  tincture  of  senega  or  some  other  stimulating  expecto- 
rant should  be  added.  In  all  cases,  quinine  should  be  sub- 
stituted for  the  saline  as  soon  as  the  first  fury  of  the  attack  is 
past,  and  should  be  combined  with  squills  and  nitric  ether  or 
spirits  of  chloroform.  During  convalescence  the  salts  of  iron 
may  be  used  advantageously. 

In  mild  cases  the  patient  may  be  allowed  white  fish,  light 
puddings,  and  strong  beef-tea  throughout  the  attack ;  but  in 
the  severer  forms  of  the  disease,  when  the  digestive  organs  are 
disturbed,  the  diet  should  be  restricted,  in  the  first  instance,  to 
beef-tea,  broth,  gruel,  or  barley-water. 

In  all  cases,  whether  slight  in  character  or  severe,  much  care 
should  be  taken  during  convalescence.  Tonics  should  be  admin- 
istered suited  to  the  constitutional  peculiarities  of  the  individual ; 
and  if  the  slightest  cough  remains,  cod-liver  oil  will  often  prove 
useful.  But  other  means  than  mere  internal  remedies  should 
be  resorted  to  if  the  patient  does  not  speedily  recover.  Change 
of  air,  under  these  circumstances,  is  imperative,  and  if  not 
delayed  too  long,  will  seldom  fail  to  effect  our  object ;  but  if 
our  warning  be  disregarded,  and  no  efficient  means  are  taken 
to  get  rid  of  the  languor,  lowness  of  spirits,  want  of  sound  re- 
freshing sleep,  and  cough,  slight  though  it  may  be,  which  often 
follow  this  disorder,  permanent  ill-health  will  ensue,  and  pulmo- 
nary consumption  will  probably  terminate  the  patient's  existence. 

Bronchitis  J  associated  with  '^  Hay  Fever  ^^  or  ^^  Hay  Asthma,*' 

There  is  yet  another  variety  of  catarrh,  which  has  been  vSup- 
posed  to  be  connected  with  emanations  from  the  Anthoxanthum 
odoratumy  or  sweet-scented  vernal  grass,  and  hence  has  been 
termed  hay  asthma,  or  hay  fever.  Its  symptoms  are  peculiar, 
and  resemble  those  produced  in  some  persons  by  the  powder  of 
ipecacuanha,  and  sundry  other  substances.  They  resemble  in 
some  measure  the  symptoms  which  would  be  produced  by  a  com- 
bination of  catarrh  and  asthma.  The  patient  is  seized  with 
pain  in  the  head,  especially  over  the  frontal  sinuses,  itching  at 
the  eyes  and  nose,  with  copious  watery  defluxion  from  the  nos- 
trils, frequent  paroxysmal  sneezing,  pricking  sensations  in  the 
throat,  excessive  irritation  of  the  air-passages,  with  cough, 
usually  dry,  but  sometimes  accompanied  by  thin,  watery,  mucous 
expectoration,  soreness,  oppression,  and  tightness  of  the  chest, 
shortness  of  breath,  and  difficulty  of  breathing.  Few  persons 
are  susceptible  of  the  disease ;  but  those  who  have  once  expe- 
rienced an  attack,  are  apt  to  suffer  from  it  year  after  year,  in 
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May  or  June,  when  the  grass  is  ripe,  and  haymaking  is  going 
on ;  nay,  more,  they  will  often  experience  an  attack  if  brought 
into  contact  with  the  dust  of  dry  hay  at  other  times  of  the  year. 
This,  in  short,  constitutes  a  peculiarity  of  the  disease,  and  to- 
gether with  the  suddenness  of  its  invasion,  and  the  rapid  devel- 
opment of  its  symptoms,  serves  to  excite  a  suspicion  of  its  true 
character. 

As  might  be  expected,  from  the  nature  of  the  exciting  cause, 
the  duration  of  the.  hay  asthma  does  not  usually  exceed  a  month 
or  six  weeks.  Sometimes,  indeed,  on  removal  from  the  source 
of  irritation  the  symptoms  subside  in  a  few  hours.  Neverthe- 
less, the  complaint  is  so  troublesome  and  distressing,  that  suf- 
ferers will  have  recourse  to  any  expedient  which  seems  to  offer  a 
prospect  of  relief.  The  most  effectual  remedy  is  avoidance  of 
the  source  of  irritation,  as  by  taking  a  sea-voyage,  or  by  removal 
to  the  sea-side,  out  of  reach  of  the  smell  of  hay.  This  is  the 
course  very  commonly  adopted  by  those  whose  time  is  at  their 
own  disposal ;  but  it  is  not  in  the  power  of  every  one  to  leave 
home ;  and  to  such  persons  it  becomes  necessary  to  administer 
medicines  which  shall  enable  the  system  to  resist  the  influence 
of  the  matter  which  is  irritating  it.  For  this  purpose,  many 
remedies  have  been  proposed.  Mr.  Gordon*  reports  two  cases 
effectually  cured  by  quinine  and  sulphate  of  iron,  aided  by  the 
use  of  the  shower-bath ;  Dr.  EUiotson  has  seen  relief  from  the 
inhalation  of  an  atmosphere  more  or  less  charged  with  chlorine; 
Dr.  Gream  has  spoken  highly  of  the  efficacy  of  nux  vomica; 
Sir  Thomas  Watson  has  recommended  arsenic;  Dr.  Walshe,  the 
use  of  creasote  inhalations:  but  these  and  all  other  remedies 
which  have  proved  of  service  in  certain  instances,  have  utterly 
failed  in  others,  and  we  are  yet  in  want  of  a  trustworthy  remedy 
for  this  disease.  In  two  well-marked  instances  which  came 
under  my  own  observation,  all  the  remedies  already  named  had 
been  employed  in  vain,  and  I  was  fortunate  enough  to  alleviate 
my  patient's  sufferings  by  means  of  sulphate  of  zinc  administered 
internally  in  gradually  increasing  doses,  whilst  zinc  lotion  was 
applied  to  the  eyes,  and  a  lotion  composed  of  eight  grains  of 
,  sulphate  of  zinc  and  an  ounce  of  glycerine  to  the  lining  mem- 
brane of  the  nostrils.  Still  more  recently  I  have  subdued  the 
symptoms  by  the  internal  administration  of  five-grain  doses  of 
quinine,  and  by  causing  the  patient  to  inhale  atomized  water 
holding  zinc  in  solution ;  and  one  lady  in  whom  zinc  proved  of 
no  avail  was  benefited  by  the  use  of  arsenic  given  internally, 
and  inhaled  in  the  same  manner.     In  both  these  instances  relief 

I  "  Med.  Gazette"  for  1829,  vol.  iv. 
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was  obtained  so  speedily  and  effectually,  that  I  am  warranted 
in  recommending  a  further  trial  of  this  method  of  treatment. 

Spasmodic  Asthma. 

Spasmodic  asthma  is  an  affection  dependent  on  spasmodic  con- 
traction of  the  bronchi,  which  gives  rise  to  difficulty  of  breathing 
of  a  paroxysmal  character.  It  has  been  termed  indifferently 
asthma,  spasmodic  asthma,  and  bronchial  asthma;  but  the  term 
"spasmodic  asthma**  should  alone  be  applied  to  the  disease 
under  consideration,  inasmuch  as  there  is  a  form  of  bronchial 
asthma,  to  which  allusion  will  be  presently  made,  in  which  there 
are  strong  reasons  for  doubting  whether  the  symptoms  are  not 
attributable  to  paralysis  rather  than  to  spasm  of  the  bronchial 
muscles.  In  spasmodic  asthma  the  difficulty  of  breathing,  which 
is  accompanied  by  loud  wheezing,  may  come  on  either  suddenly 
or  slowly,  at  any  period  of  the  day  or  night.  Very  commonly 
it  commences  during  sleep,  and  after  lasting  for  some  hours,  is 
terminated  by  expectoration.  In  this  case  it  has  been  termed 
*' humid"  asthma;  whereas,  when  the  fit  is  brought  to  an  end 
without  expectoration,  the  case  is  said  to  be  one  of  "dry" 
asthma.  In  either  case  the  phenomena  which  constitute  a  fit  of 
the  disease  are  much  as  follow :  The  patient  probably  wakes 
soon  after  midnight  with  a  sense  of  tightness  or  constriction 
across  the  chest.  The  inability  which  he  feels  to  expand  the 
chest  while  he  remains  in  a  recumbent  posture  induces  him  to 
start  up  at  once  in  bed ;  and  a  common  posture  for  him  to  as- 
sume is  that  of  leaning  forward,  with  his  elbows  on  his  knees, 
and  his  head  supported  by  his  hands.  In  this  position  he  will 
sometimes  remain  for  hours,  gasping  for  breath,  his  countenance 
meanwhile  being  anxious  and  distressed,  the  face  red  and  con- 
gested, or  else  pale  and  rather  livid ;  the  eyes  prominent  and 
staring,  the  skin  covered  with  a  clammy  perspiration,  the  ex- 
tremities cold;  the  pulse  small,  feeble,  and  sometimes  irregular. 
He  coughs  with  difficulty,  so  "short"  is  his  breath,  and  so  feeble 
his  efforts ;  and  if  he  attempts  to  speak,  he  can  only  articulate 
a  few  words  at  a  time.  The  bowels  are  often  relaxed,  and  act 
hurriedly,  yet  imperfectly,  as  if  under  the  influence  of  spas- 
modic action ;  and  the  urine,  which,  at  the  commencement  of  a 
paroxysm,  is  copious,  pale,  and  watery,  becomes  scanty  and 
high-colored  towards  its  close.  If  he  finds  relief  in  the  posture 
above  described,  the  patient  will  maintain  it  until  the  breathing 
becomes  less  labored,  and  the  paroxysm  begins  to  pass  off;  but 
if  he  fails  to  do  so,  and  experiences,  as  he  often  does,  a  desire 
for  fresh  air,  he  will  open  the  door  of  his  room,  or  throw  open 
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Vis  window,  and  remain  at  it  for  hours,  even  in  cold  weather. 
WhfiL  at  lengtli,  tlie  fit  bt:'^in.s  to  .subside,  he  18  much  ex]i;nisted 
by  the  fatigue  fte  hu8  undergone,  and  generally  falh  a^leep. 

But  his  troubled  do  not  cense  with  the  terniinalitju  of  tlie 
paroxysm.  The  repose  which  follows  is  but  a  brief  and  imper- 
fect resfjiie  from  suffering.  Though  he  may  consider  himself 
quite  well  during  the  intervals  between  the  paroxysms,  he  is 
short-breathed,  and  une*[ii!il  to  active  exertion;  he  is  ineapable 
of  iriaintaiiiing  a  continued  conversation,  and  pants  and  wheezes, 
jf  lie  attempts  to  stoop  or  to  run  up  stairs.  Nay,  more,  he  is 
in  Ponsitftnt  dread  of  a  fresh  attack  ;  for  experience  has  tsiught 
hiin  that,  day  after  day,  or  for  many  nights  in  suceessiou,  I  he 
Wlhina  will  return  with  undimished  violence,  and  that  when  ut 
Icftgih  it  ceases  to  recur,  it  will  leave  him  weak  and  thoroughly 
efliau^ited. 

It  hns  been  already  stated  that  asthma  is  a  spasmodic  ilisease. 

h  niny  be  stated  further,  that  it  is  an  here<litHry  coujplaint;  in 

oilier  words,  that  the  tendency  to  it  may  be  transmitted  from 

^»rent  to  child,  through  several  successive  generations.    Like  all 

Winlirary  disorders,  it  may  occur  at  any  period  of  life,  and 

rtisiaiices  are  not  wanting  of  its  existence  in  infjincy  antl  early 

J'^uih.     One  of  the  most  frightful  examples  of  it  I  ever  met  with 

"'^s  in  the  person  of  a  boy  thirteen  years  of  age.     Indeed,  it 

<»flen  dates  its  origin  from  the  diseases  of  childhood,  from   the 

^^''Hjning  efforts  incident  to  whooping-cough,  and  the  severe  bron- 

^^^itifi  which  accompanies  meoslcs.     Nevertlieless,  the  most  com- 

'^oti  period  for  its  full  development  is  between  the  ages  of  twenty* 

"^'«*  and  fifty-five ;  and  it  occurs  more  commonly  in  men  tlian  in 

^'OlTJeiL 

Valentin  found  that  contraction  of  the  rings  of  the  trachea  is 

'•fluced  by  irritation  of  the  par  vagum  :  and  tliere  cannot  be  a 

^'^tibt  that  the  spasm  of  the  bronciii,  on  winch  asthmti  depends, 

*^  excited  by  irritation  of  llie  filaments  of  that  nerve  eonnerted 

*'ttli  the  lining  memhrane  of  the  air-tubes.     Further,  it  cannot 

1*^  iloubied,  that  the  tendency  to  spasm,  or,  in  other  words,  to 

"<•  affected  by  certain  causes  of  irritation,  depends  npim  a  eon- 

^tnuional  peculiarity— an  obscure  and  itl*de fined  c<uidition  of 

«e  nervous   system — and    thiit    aeenrding   as   this   peenliarity 

Vliri(^»j^^  ^Q  ,Jq  the  causes  differ  whie!i    lead   to   the  product i<ni  of 

matic  symptoms.     Most  asthmatic  persons  are  affected  by 

iiin  states  of  the  atmosphere,  not  necessarily  connected  with 

^dryness  or  humidity,  nor  yet  with   its  precise  temperature, 

I  proliahly  having  some  relation  to  its  electrical  condition,  or 

^  the  presence  or  absence  of  ozone,  or  of  other  mntters,  some 

^l  improbably  of  vegetable  origin,  which  have  hitherto  escaped 
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detection.  One  class  of  asthmatic  persons  can  breathe  freely 
in  a  close,  damp  valley ;  another  on  the  summit  of  a  hill.  To 
one  the  fresh  air  of  the  country  is  unbearable ;  to  another,  the 
smoky  atmosphere  of  a  town.  Nay,  more,  so  subtle  and  incom- 
prehensible are  the  disturbing  influences  which  give  rise  to  the 
disease,  that  mid-London  air  is  sometimes  the  most  congenial 
atmosphere,  and  mere  removal  from  one  house  to  another,  or  to 
a  neighboring  street  in  the  same  town,  has  been  known  to  put 
an  end  to  a  patient's  sufferings.  Many  persons  are  influenced 
by  circumstances  which  interfere  with  the  action  of  the  heart  or 
disturb  the  pulmonary  circulation  ;  and  others  by  the  occurrence 
of  mental  excitement,  or  whatever  tends  to  disturb  the  nervous 
system.  Thus,  a  fit  of  anger,  sudden  distress,  exposure  to  in- 
tense cold  or  to  a  storm  of  wind,  active  exertion,  flatulent  dis- 
tension of  the  abdomen,  and  derangement  of  the  liver  and 
bowels,  are  one  and  all,  in  certain  instances,  productive  of 
asthma. 

Thus,  then,  it  will  be  seen  that  whilst  in  every  case  the  dis- 
ease is  dependent  on  spasm  of  the  bronchial  tubes,  its  exciting 
cause  may  differ  widely  in  different  instances.  In  one  case  the 
spasm  may  be  of  centric  origin,  or  arising  primarily  from  exci- 
tation of  the  nervous  centres ;  in  another,  its  source  may  be  ec- 
centric, that  is,  it  may  originate  in  an  impression  conveyed  to 
the  par  vagum  from  the  surface  of  the  air-passages,  or  from  the 
coats  of  a  disordered  stomacll.  In  either  case  it  may  be  unac- 
companied by  organic  mischief,  or,  in  other  words,  may  be 
purely  spasmodic — a  form  of  disease  very  rarely  met  with — and 
the  patient  may  enjoy  most  perfect  health  during  the  intervals 
between  the  paroxysms,  in  which  respect  it  resembles  the  dis- 
ease already  described  under  the  title  of  hay  asthma.  But  more 
commonly,  it  is  associated  with  structural  changes  within  the 
chest  which  impart  to  it  a  much  more  serious  character,  and 
render  it  impossible  for  the  patient  to  obtain  more  than  partial 
relief.  Emphysema  of  the  lungs,  and  organic  disease  of  the 
heart  and  large  vessels,  are  among  its  most  frequent,  or  almost 
constant  concomitants.  Thus  it  happens  that  the  sufferings  of 
asthmatic  patients,  though  aggravated  in  paroxysms,  are  per- 
sistent to  a  greater  or  less  extent.  The  asthma  may  be  subdued 
for  a  time,  but  the  pulmonaryfor  heart  affection  will  remain,  and 
lead  to  shortness  of  breath  and  urgent  distress  on  the  slightest 
occasion.  •  A  little  extra  exertion,  unwonted  excitement,  or  an 
attack  of  indigestion,  is  almost  certain  to  aggravate  the  symp- 
toms and  induce  a  paroxysm.  Indeed,  the  symptoms  by  which 
an  attack  is  usually  preceded  are,  loss  of  appetite,  flatulence, 
acid  eructations,  drowsiness  after  meals,  chilliness,  irritability  of 


SPASMODIC    ASTHMA. 


I 


p  ^^tnper,  and  excessive  languor  ;  symptoms  wliic!i  rlenote  Jerauge- 
L  inent  of  the  digestion  and  circulation,  and  impairment  of  the 
■  Oervous  function, 

r         Those  persons  who  are  affected  with  pure  spasmodic  asthma 

^•iy  und  Jo  sometimes  outgrow  tlieir  complaint,  or  get  rid  of  it 

I     ^j^  change  of  habits  or  locality ;  but  those  in   whom  it  is  asso- 

'     CiateJ  with  disease  of  the  heart  or  lunjc^s  experience  year  by  year 

an  ag^fravatiou  of  their  symptoms.     The  spasm,  which  eharac- 

teriz^g  a  fit  of  the  disorder,  tends  naturally  to  increase  the 

mischief  in  the  chest,  and  that  in  turn    reacts,  and  renders 

the  paroxysms  of  asthma  more  frequent  and  more  distressing. 

^Nevertheless,   in   most    instances   the   disease    does   not   prove 

speedily  fatal ;  on  the  contrary,  with  due  care  and  attention,  the 

short-breathed  sufferer  from  asthma  will  often  drag  on  his  mia- 

^fable  existence  for  years  after  his  more  vigorous  companions 

■^*>'Ve  disappeared  from  the  scene  of  their  earthly  labors. 

It  has  been  asserted  by  some  authors  that  asthma  and  eon- 
^^Uption  never  coexist,  the  one  being  antagonistic  to  the  other. 
^  ^^^  statement,  however,  is  erroneous  ;  for  although  the  two  dis* 
^^*es  are  not  commonly  associated,  the  one  having  nothing  in 
^^tltimon  with  the  other,  occurring  usually  at  a  different  period 
*Y  '*f*^t  and  being  excited  by  entirely  different  causes,  it  is  never- 
^■"^ole.HS  true  that  there  is  no  iucompatibility  between  theui,  and 
■»at  many  asthmatic  patients  have  died  consumptive.  Three 
*^ses  of  the  kind  have  come  within  my  own  knowledge,  and  few 
l^^^rsuns  who  have  enjoyed  extensive  opportunities  for  observa- 
tion can  have  failed  to  meet  with  similar  examples.  The  utmost 
^Viat  can  be  truly  stated  is  that  asthma  does  not  predispose  to 
^^nsumption,  nor  tubercular  disease  to  spasmodic  asthma. 

The  general  symptoms  of  the  disease  are  so  characteristic  that 
^ts  physical  signs  become  of  little  practical  importance.     They 
fionsist  of  e.xcessively  labored  respiration,    rith  elevation  of  the 
^hest-walls,  deficiency  or  almost  entire  absence  of  thoruoic  ex- 
pansion, and  occasional  retraction  or  falling  in  of  the  lower  ribs 
during  inspiration.     At  the  same  time   there  is  almost  entire 
absence  of  healthy  respiratory  murmur,  which  is   replaced  by 
sonorous  or  sibilant  rhonchi.     The  only  conditions  under   which 
vesicular  respiration  can  be  heard  tluring  the  paroxysm  are,  if 
the  patient  has  held  his  breath  as  long  as  possible,  or  has  ex- 
hausted his  chest  by  talking  as  long  as  he  can  without  drawing 
breath  ;  in  both  of  which  cases,  as  was  pointed  out  by  Laennec, 
the  spasm  is  temporarily  relaxed,  a  quiet  inspiration  takes  place, 
and  air  can  be  heard  entering  freely  into  the  lung. 

In  the  treatment  of  asthma  there  arc  three  points  for  consid- 
eration, namely,  1st,  whether    the  disease  is    complicated  by 
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organic  mischief  in  the  chest,  and  if  so  what  is  likely  to  relieve 
that  mischief;  2dly,  how  to  subdue  the  spasm  and  arrest  the 
paroxysm ;  3dly,  how  to  avert  an  attack  or  prevent  its  recur- 
rence. 

The  first  point  is  one  which  cannot  be  discussed  at  the  present 
time,  inasmuch  as  it  involves  the  whole  treatment  of  pulmonary 
and  heart  affections.  It  is  obviously,  however,  of  the  greatest 
importance  to  determine  whether  there  he  organic  mischief  in  the 
chest  and  to  ascertain  its  precise  nature,  as  the  treatment  of 
asthma,  especially  the  preventive  treatment,  would  be  modified 
materially  by  considerations  arising  in  connection  therewith. 
Thus,  if  the  disease  were  uncomplicated  and  purely  spasmodic, 
we  might  safely  permit  our  patient  to  take  moderate  exercise, 
provided  he  sedulously  avoids  those  localities  or  those  particular 
influences  which  experience  has  proved  to  be  pernicious  to  him. 
Our  efforts  in  such  a  case  would  have  to  be  directed  almost  wholly 
to  three  points,  viz.,  1st,  to  discover  a  locality  in  which  the  patient 
can  reside  with  comfort;  2dly,  to  invigorate  his  system,  and 
render  him  less  susceptible  to  the  influences  which  excite  the 
bronchial  spasm ;  3dly,  to  regulate  his  diet  and  mode  of  living 
so  as  to  obviate,  as  far  as  may  be,  those  disorders  of  the  stomach 
which  always  aggravate  and  in  some  instances  appear  to  prove 
the  exciting  cause  of  the  bronchial  spasm.  The  first  object  can 
be  attained  only  by  repeated  trials ;  the  second,  if  attainable  at 
all,  is  so  by  the  frequent  use  of  the  shower-bath,  by  the  exhibition 
of  sulphate  of  zinc,  quinine,  arsenic,  iron,  and  other  tonics,  com- 
bined from  time  to  time  with  stomachic  medicines  and  alteratives ; 
the  third  can  be  arrived  at  only  by  strict  inquiry  into  the  pre- 
vious habits  of  the  individual,  and  into  his  experience  relative 
to  different  articles  of  food — ordinarily  a  generous  though  care- 
fully selected  diet  is  advisable,  but  instances  are  not  wanting  in 
which  the  quantity  of  food  must  be  greatly  restricted  if  beneficial 
results  are  to  be  attained.*  Nothing,  however,  will  countervail 
the  influence  of  an  atmosphere  which  does  not  suit  the  patient ; 
so  that  until  some  locality  be  discovered  in  which  he  can  breathe 
freely,  the  best  remedy  we  can  prescribe  is  repeated  change  of 
residence.  In  his  search  for  such  a  spot  we  may  often  assist 
him  by  suggesting  a  trial  of  places  which  differ  widely  in  their 
atmospheric  conditions.  But  additional  measures  are  needed 
when  the  lungs  are  emphysematous,  or  the  heart  and  large  vessels 
more  or  less  diseased.  In  such  cases  active  exertion  must  be 
avoided,  and  so  must  all  influences,  of  whatever  nature,  which 
tend  to  accelerate  the  heart's  action  or  disturb  the  respiration. 

^  See  a  case  recorded  by  Mr.  Pridham  in  "British  Med.  Jour."  for  1860. 
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Moreover,  care  must  be  taken  to  mitigate  or  ward  off  by  medi- 
cinal agency  any  symptoms  arising  from  the  structural  changes 
within  the  chest.  Without  due  attention  to  these  points  our 
efforts  to  aflford  relief  will  be  futile,  and  our  patient  will  be  subject 
to  a  constant  recurrence  of  asthma. 

When  the  paroxysm  has  once  commenced,  we  can  shorten  or 
mitigate  our  patient's  suffering  only  by  remedies  of  an  antispas- 
modic nature.  Perhaps  it  would  be  more  correct  to  say  ''  by 
remedies  which  in  the  particular  case  in  question  prove  antispas- 
modic in  their  operation,"  for  relaxation  of  the  spasm  is  in  cer- 
tain instances  produced  by  means  which  do  not  usually  exert  an 
antispasmodic  influence.  Thus  in  cases  which  are  connected  with 
gout  and  rheumatism,  colchicum  and  iodide  of  potassium  prove 
valuable  antispasmodics;  strong  coffee  does  so  in  others,  and 
ipecacuanha,  and  many  nauseants  might  be  mentioned  as  some- 
times efficacious.  But  in  most  cases  our  chief  reliance  must  be 
placed  upon  sedatives  and  antispasmodics  of  another  class.  Not- 
withstanding the  congestion  which  often  accompanies  the  earlier 
attacks  of  asthma,  it  is  seldom  advisable  to  have  recourse  to 
bloodletting;  and  so  great  is  the  prostration  in  advanced  cases, 
that  venesection  is  never  admissible.  Opium  and  the  salts  of 
morphia,  belladonna,  hyoscyamus,  stramonium,  and  Indian  hemp, 
the  ethers,  and  the  ethereal  tincture  of  lobelia,  digitalis,  and 
hydrocyanic  acid,  make  up  the  catalogue  of  our  more  valuable 
remedies,  and  great  relief  they  oftentimes  afford,  though  the 
efficacy  of  each  of  them  varies  in  different  cases.  In  several  in- 
stances I  have  seen  exceeding  comfort  derived  from  a  mixture 
of  opium  and  sulphuric  ether  internally,  aided  by  the  inhalation 
of  chloroform;  in  others,  the  addition  of  belladonna  to  the  mix- 
ture has  appeared  to  exert  a  magical  effect;  and  in  a  third  class 
of  cases,  the  administration  of  lobelia  has  given  entire  relief  after 
the  other  remedies  had  failed.  Indeed,  lobelia  is  one  of  the 
medicines  of  which  I  entertain  the  highest  opinion.  One  lady, 
somewhat  advanced  in  years,  who  had  been  a  martyr  to  asthma 
during  the  greater  part  of  her  life,  assured  me  that  she  had  been 
entirely  cured  of  her  complaint  by  two  drachms  of  the  ethereal 
tincture,  taken  in  two  doses  at  an  interval  of  half  an  hour.  She 
took  these  doses  six  years  ago  of  her  own  accord  whilst  stopping 
in  Leicestershire,  at  a  considerable  distance  from  any  medical 
advice;  the  asthma  subsided  immediately,  and  since  that  time 
has  not  returned.  Stramonium  and  other  remedies  had  pre- 
viously failed  to  relieve  her,  and  so  had  small  doses  (ten  to  fifteen 
minims)  of  the  ethereal  tincture  of  lobelia. 

Some  authors  have  suggested  doubts  as  to  the  safety  of  ad- 
ministering full  doses  of  lobelia ;  and  inasmuch  as  lobelia  is  a 
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potent  remedy,  there  are  fair  grounds  for  supposing  that  very 
large  doses  might  give  rise  to  disagreeable,  if  not  dangerous 
effects.  But  I  have  employed  it  in  full  doses  (twenty  to  thirty- 
five  minims)  in  scores  of  cases  of  chronic  bronchitis  and  asthma, 
and  have  never  yet  observed  the  slightest  inconvenience,  except 
occasional  nausea,  from  its  administration.  I  am  justified,  there- 
fore, in  stating,  that  under  proper  medical  supervision  it  may 
be  safely  given  in  the  doses  above  mentioned ;  and  I  can  un- 
hesitatingly assert,  that  in  some  cases  at  least  it  will  be  found 
extremely  serviceable. 

The  Datura  stramonium,  however,  is  the  remedy  which  ap- 
pears to  be  most  efficacious  in  checking  the  spasm,  and  relieving 
the  asthmatic  patient.  Taken  internally,  in  the  form  of  tincture 
or  extract,  or  cut  into  small  pieces,  and  put  into  a  pipe  and 
smoked,  the  herb  will  often  act  like  a  charm,  arresting  the  spasm, 
inducing  expectoration,  and  restoring  the  patient  to  comparative 
comfort  within  a  short  space  of  time.  Indeed,  so  speedy  and 
80  complete  is  the  relief  it  affords,  that  asthmatic  persons  will 
often  declare  that  they  have  little  dread  of  a  return  of  their 
complaint  so  long  as  they  are  provided  with  stramonium ;  but, 
like  other  remedies,  it  sometimes  fails,  and,  if  the  paroxysm  is  ^- 
strongly  established  before  recourse  is  had  to  its  assistance,  the 
patient  may  find  himself  unable  to  smoke,  and  unable,  therefore, 
to  avail  himself  of  its  virtues. 

The  Datura  tabula  is  another  species  of  the  same  genus  of 
plant  which  possesses  valuable  antispasmodic  properties.  Ten 
years  ago  I  gave  it  with  success  in  two  cases  in  which  stramo- 
nium had  failed,  and  many  instances  are  now  on  record  in  which 
it  has  proved  superior  to  that  drug.  In  this  country,  however, 
it  has  not  been  imported  in  any  quantity,  and  up  to  the  present 
time  has  been  comparn  lively  little  used.  But  from  what  I  have 
seen  and  what  I  have  heard  of  its  effects  from  others,  I  am  sat- 
isfied that  it  well  deserves  a  trial. 

In  some  instances  a  combination  of  stramonium,  belladonna, 
and  camphor  may  be  employed  advantageously  in  the  form  of 
a  cigarette ;  in  some  the  addition  of  arsenic  is  serviceable ;  in 
others,  tobacco  fumes,  and  the  fumes  arising  from  burning  blot- 
ting-paper, or  from  the  burning  of  bibulous  paper,  saturated  with 
nitre,  will  give  v^lief ;  in  others,  the  inhalation  of  ether  and 
chloroform  will  serve  to  check  the  spasm,  though  it  will  seldom, 
if  ever,  put  an  end  to  the  disease ;  and  in  others,  again,  the  in- 
halation of  sedatives  and  antispasmodics  dissolved  in  water,  pul- 
verized by  means  of  Siegle's  apparatus,  is  productive  of  a  degree 
of  relief  which  is  sought  in  vain  from  other  measures. 

The  Cannabis  Indica  has  been  lauded  as  a  remedy,  but  I  hav^ 
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not  been  fortunate  in  my  experience  of  its  effects;  digitalis 
proves  useful  in  those  cases  especially  in  which  the  disease  is 
complicated  by  affection  of  the  heart ;  the  prunus  virginiana  is 
often  useful  as  a  sedative,  and  hydrocyanic  acid  is  a  remedy, 
which  often  acts  beneficially  in  conjunction  with  soda  and  other 
antacid  medicines,  when  the  stomach  is  irritable  and  out  of  or- 
der. I  have  never  known  it  arrest  a  paroxysm,  but  on  several 
occasions  I  have  seen  a  patient's  sufferings  relieved  by  its  admin- 
istration. Iodide  of  potassium  in  full  doses  (ten  to  fifteen  grains) 
has  been  known  to  act  magically  in  certain  instances.  Nitric 
acid,  in  large  doses,'  repeated  at  short  intervals,  is  another 
remedy  which  deserves  a  trial.  I  am  not  aware  that  it  has  ever 
been  prescribed  as  a  remedy  for  asthma ;  but  judging  from  the 
influence  it  exerts  over  the  spasm  of  whooping-cough,  it  is  fair 
to  conclude  that  it  may  produce  a  similar  effect  in  asthma.  Its 
action  is  harmless,  since  the  merest  infants  take  it  with  impu- 
nity, and,  even  if  it  fails  to  relieve  the  spasm  of  asthma,  it  is 
likely  to  prove  serviceable  in  preventing  its  recurrence;  and 
this,  after  all,  is  often  the  most  important  point  to  which  it  is 
possible  to  attain  in  these  cases. 

Various  other  means  have  been  adopted  in  obstinate  cases  in 
the  vain  hope  of  obtaining  relief;  amongst  which  I  may  mention 
emetics,  cold  dash,  or  the  shock  of  cold  water,  galvanism,  hot 
leg-baths,  and  the  influence  of  an  intensely  hot  atmosphere  as 
in  a  Turkish  bath.  Each  and  all  of  them  are  said  to  have 
proved  useful  in  certain  instances,  and  possibly  they  may  have 
done  so ;  but  it  is  notorious,  that  in  many  instances  they  have 
fjiiled  altogether,  and  in  some  have  appeared  to  act  prejudicially. 
The  truth  appears  to  be,  that  they  are  not  equally  adapted  to 
every  case,  and  that  they  each  prove  useful  or  prejudicial  ac- 
cording as  they  are  judiciously  employed.  As  curative  agents 
they  are  not  entitled  to  our  confidence,  but  in  certain  instances 
they  may  prove  useful  adjuncts  to  other  and  more  specific  treat- 
ment. 

Baths  of  compressed  air  have  been  reported  to  be  extremely 
serviceable;  and  if  the  reports  by  M.  Bertin,  of  Lyons,*  be 
correct  exponents  of  their  average  utility,  they  ought  to  be  had 
recourse  to  in  every  instance.  The  few  instances,  however,  in 
which  they  have  been  employed,  which  have  come  within  my 
own  knowledge,  lead  me  to  doubt  whether  the  favorable  results 
obtained  by  M.  Bertin  will  usually  reward  our  efforts  in  this 
direction. 

J  "Gaz.  Mfed.  de  Lyon,"  Feb.  1,  1861. 
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Paralytic  Asthma. 

When  describing  spasmodic  asthma,  I  stated  that  certain  in- 
stances of  asthma  occur  in  which  there  is  reason  to  believe  that 
the  symptoms  are  dependent  on  paralysis  of  the  bronchial  mus- 
cles, rather  than  on  the  existence  of  spasm.  Thus,  asthmatic 
persons  are  sometimes  met  with  in  whom  the  difficulty  of  breath- 
ing is  obviously  connected  with  expiration.  They  inspire  with 
comparative  ease,  but  labor  in  vain  to  empty  their  chest.  There 
is  comparatively  little  wheezing  in  such  cases,  but  not  the  less 
difficulty  in  expiration.  In  some  such  persons  the  habitual 
dyspnoea  is  doubtless  connected,  in  part  at  least,  with  the  ex- 
istence of  emphysema  of  the  lungs ;  but,  in  several  cases  which 
I  have  watched  during  life,  and  have  had  the  opportunity  of 
tracing  to  the  dead-house  of  St.  George's  Hospital,  the  difficulty 
of  breathing  has  been  excessive  in  relation  to  the  emphysema 
discovered  after  death ;  and  in  others  little  emphysema  could  be 
detected,  although  the  dyspnoea,  the  deficiency  of  the  expansive 
movement  of  the  thorax,  and  the  imperfect  emptying  of  the 
lungs  during  expiration,  combined  with  extreme  clearness  and 
resonance  of  the  chest  on  percussion,  had  appeared  to  indicate 
its  existence.  In  these  cases  occasional  exacerbations  of  the 
symptoms  may  arise ;  but  the  difficulty  of  breathing  is  more 
constant  and  the  attacks  are  less  paroxysmal  than  in  spasmodic 
asthma. 

Whatever  may  be  the  cause  of  the  symptoms  in  these  cases, 
they  are  obviously  unlike  those  produced  by  spasm  of  the  air- 
tubes,  as  typified  in  spasmodic  asthma;  and  as  Laennec  has 
traced  distension  of  the  lungs  with  air  to  paralysis  of  the  vagi 
nerves,  and  as  direct  experiment  has  confirmed  the  result  of  his 
investigation,  it  seems  fair  to  conclude  tlutt  the  cases  under  con- 
sideration are  referable  to  this  cause.  The  absence  of  all  evi- 
dence of  bronchial  spasm  and  the  existence  of  air-distension  of 
the  lungs  do  not  admit  of  a  doubt,  and  in  the  absence  of  em- 
physema, paralysis  of  the  bronchial  muscles  seems  the  only  as- 
signable cause.  Possibly,  the  existence  of  this  condition  of  the 
respiratory  apparatus  may  serve  to  explain  the  beneficial  effects 
which,  in  some  cases  of  asthma,  have  been  observed  to  follow 
the  use  of  galvanism,  cold  dash,  exposnire  to  a  cold  atmosphere, 
and  other  similar  influences. 

Hcemic  Asthma, 

Before  quitting  the  subject  of  asthma,  it  may  be  well  to  draw 
attention  to  certain  cases  in  which  a  morbid  condition  of  the 
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blood  is  productive  of  much  apparent  distress  and  difficulty  of 
breathing,  irrespective  of  any  lesion  of  the  heart  or  lungs.  The 
patient  in  these  cases  seldom  complains  much  of  shortness  of 
breath ;  for  although  the  frequency  and  apparent  difficulty  of 
his  breathing  are  great,  the  dyspnoea  does  not  really  distress 
him.  It  resembles  the  labored  breathing  of  breathlessness  from 
over-exertion,  rather  than  that  arising  from  true  asthma.  Ordi- 
narily, the  chest  expands  freely,  there  is  little  or  no  lividity  of 
countenance,  but  nevertheless,  the  breathlessness  continues. 
The  careful  and  experienced  physician, cannot  possibly  be  mis- 
led by  such  cases,  but  they  may  mislead,  and  often  have  misled 
the  student  and  the  unwary  practitioner  into  a  belief  in  the  ex- 
istence of  organic  disease  of  the  thoracic  organs.  On  this  ac- 
count they  are  deserving  of  special  notice. 

The  characteristic  features  of  this  form  of  complaint  are,  that 
the  frequency  of  the  respiration  is  not  so  great  as  the  distress 
to  which  it  apparently  gives  rise  would  lead  one  to  anticipate ; 
that  in  most  cases  it  is  not  accompanied  by  lividity  of  counte- 
nance, or  by  any  marks  of  imperfect  expansion  of  the  chest; 
that  the  ratio  naturally  subsisting  between  the  pulse  and  the 
breathing  is  not  seriously  disturbed,  and  that  an  examination  of 
the  lungs  and  heart  fails  in  affording  any  evidence  of  mischief 
calculated  to  explain  the  symptoms. 

In  truth,  this  variety  of  hurried  breathing  originates  in  a  mor- 
bid condition  of  the  blood,  which  is  either  impoverished  or  in- 
sufficiently oxygenated,  and  thus  is  less  stimulating  than  it  ought 
to  be,  or  else  being  charged  with  materials  which  it  ought  not  to 
contain,  exerts  a  morbid  or  depressing  influence  on  the  thoracic 
organs,  and  on  the  nervous  centres  whence  they  derive  their 
power.  Thus  it  is  met  with  in  certain  cases  of  anaemia,  and  after 
excessive  hemorrhage,  as  also  in  gout,  Bright's  disease,  and  other 
blood  disorders.  The  precise  cause  in  any  particular  instance 
must  be  determined  by  the  history  and  symptoms  of  the  patient, 
but  if  care  be  taken  in  the  investigation,  a  satisfactory  conclusion 
may  be  easily  arrived  at. 

The  treatment  must  of  course  be  varied  according  to  the  na- 
ture of  the  disease  from  which  each  case  originates,  but  in  every 
instance  the  patient  should  be  well  supported  during  the  interval 
which  must  elapse  before  the  quality  of  his  blood  can  be  improved, 
or  the  morbid  materials  with  which  it  is  charged  can  be  elimi- 
nated and  got  rid  of.  In  most  cases  the  preparations  of  iron  are 
of  essential  service. 
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Bronchitis  associated  with  Whooping-cough. 

Whooping-cough  or  pertussis,  is  characterized  by  slight  ca- 
tarrhal fever,  followed  by  a  peculiar  spasmodic  cough,  of  which 
the  paroxysms  occur  at  uncertain  intervals.  It  is  met  with  spo- 
radically at  all  seasons  of  the  year,- but  sometimes  prevails  epi- 
demically, thus  leading  to  the  inference  that  its  cause  must  exist 
at  all  times  diffused  through  the  atmosphere,  though  varying  at 
different  periods  in  quality  and  intensity.  Common  report  stamps 
it  as  infectious ;  and  the  evidence  on  this  point  is  so  strong  and 
conclusive,  that  although  Laenuec*  and  some  few  members  of 
our  profession  have  hesitated  to  admit  the  fact,  we  may  fairly 
state  with  Frank,  that  "  nostro  aevo  nemo  amplius  de  naturS,  con- 
tagiosa coqueluche  dubitat."  It  may  occur  at  all  ages,^  but  is 
most  common  in  childhood,  for  the  reason  that  children  are  ex- 
tremely susceptible  to  it,  and  few  pass  through  early  life  with- 
out experiencing  an  attack. 

The  history  of  its  introduction  in  the  island  of  St.  Helena* 
proves  that  the  disease  may  be  propagated  by  means  of  fomites ; 
and  observations  which  have  been  made  in  several  instances  of 
the  same  sort,  as  also  in  regard  to  the  communication  of  the  dis- 
ease from  infected  persons,  have  led  to  the  conclusion  that  its 
period  of  latency  is  about  five  or  six  days.  It  may  coexist  with 
many  other  disorders,  and  is  often  seen  concurrently  with  small- 
pox and  measles,*  and  though  usually  occurring  once  only  in  the 
^  course  of  life,  it  has  been  met  with  twice  in  the  same  person.^ 
Some  pathologists  have  ascribed  it  to  cerebral  irritation,  and 
others  to  an  affection  of  the  pneumogastric  nerve,  but  neither 
supposition  is  consistent  with  many  acknowledged  facts.  Even 
if  it  be  admitted  that  the  peculiarity  of  its  character  is  attribu- 
table directly  or  indirectly  to  nervous  irritation,  it  is  neverthe- 
less true,  as  already  stated,  that  the  cause  of  that  irritation — 
the  essential  or  proximate  cause  of  the  disease — is  an  epidemic 
influence,  a  specific  poison,  infecting  the  whole  system,  and  act- 
ing not  only  on  the  nerves,  but  on  other  parts  of  the  body. 
Practically,  therefore,  if  my  opinion  is  correct,  the  disorder  may 
be  regarded  as  consisting  essentially  of  bronchitic  irritation, 

1  "Trftite  de  T Auscultation,"  vol.  i,  p.  166. 

•  Sir  Thomas  Watijon  in  his  '*  Lectures"  (ed.  i,  vol.  ii,  p.  63)  alludes  to  a 
child  born  with  whoopinpj-cough. 

«  See  Williams  on  •*  Morbid  Poisons,"  vol.  1,  p.  302. 

♦  Williams,  loc.  cit,  vol.  i,  p.  303. 

*  Dr.  Hcberdon  relates  a  case  in  point;  and  there  are  few  men  of  large  prac- 
tical experience  who  have  not  met  with  similar  instances. 
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an  end  by  the  occurrence  either  of  vomiting  or  free  expectora- 
tion, or  by  vomiting  and  expectoration  taking  place  i^ii 
neouslj,  or  sometimes,  thou;^li  rarely,  through  mere  exhan 
without  the  occurrence  of  ilischarge  of  any  kind.     The  mAtler 
reject etl  from  the  stomach  is  of  a  glairy  nature,  semi- transparent 
and  tenacious.     That  which  cnmes,from  the  bronchi  is  scanty, 
thin,  and  often  streaked  witli  blood  in  the  earlier  stages  of  tlie 
disease;  more  abundant,  semi-opaque,  ropy,  or  of  a  muco-para- 
lent  nature  when  the  disease  is  more  advanced.     The  former 
variety  of  bronchial  secretion  is  expelled  with  difficulty,  the 
latter  with  comparative  ease ;   and   thus  it  happens   that  the 
earlier  paroxysms  of  cough  are  commonly  more  severe  and   of 
longer  duration  than  those  which  accompany  the  later  stages  of 
the  complaint.     As  soon  as  the  paroxysm  has  subsided,  the  con- 
gestion of  the  head  and  face  passes  off,  the  pulse  becomes  quiet* 
and  the  respiration  tranquil;  so  that  in  the  course  of  a  few 
minutes  the  little  patient  is  again  lively  and  apparently  quite 
well,  resumes  his  play  or  any  other  occupation  which  the  cough 
may  have  intt^rrupted,  and  takes  his  meals  with  a  relish,  as    if 
nothing  were  the  matter  with  him.     This,  at  least,  is  the  usual 
course  of  events  in  favorable  cases;  but  in  severe  or  unfavorahlc 
cases  the  patient  remains  feverish,  pale,  and  exhausted,  and 
shows  a  disinclination  to  food.     In  such  instances  there  is   too 
much   cause  for  expecting   some  untoward  compUcation^   »Jid 
good  grounds  for  anxiety  as  to  the  issue. 

The  freciiiency  of  the  paroxysms  is  usually  found  to  vary  ac- 
cording to  their  severity,  the  fits  being  most  frequent  when  thej 
are  most  severe.  In  ordinary  cases,  they  return  every  bcptif 
and  a  half  or  two  hours ;  but  in  some  instances  there  in»/  ^ 
only  two  or  three  fits  in  a  day,  whilst  in  others  the  paroxyscna 
take  place  every  twenty  minutes  or  half  an  liour.  They  ta^^J 
occur  spontaneously  or  without  any  obvious  exciting  cause;  b^^^ 
more  frequently  they  are  occasioned  by  the  act  of  swallowin^^S^ 
shouting,  or  laugliing,  by  a  fit  of  anger,  or,  in  short,  by  a^^^S 
cause  which  influences  the  excito-motory  system,  and  occasio-^ 
reflex  spasmoflic  action.  After  the  third  or  fourth  week  llT 
paroxysms  usually  diminish  in  frequency  and  severity,  at 
about  the  eighth  week  the  symptoms  are  so  much  mitigjvted  th 
the  third  stage,  or  the  stage  of  convalescence,  maybe  coasiih^n 
to  have  coraraenced.  Sometimes,  however,  the  second  stuj 
may  terminate  at  the  end  of  three  or  four  weeks,  or,  on  il 
other  hand,  if  improperly  treated,  it  may  continue  for  mar 
montlis. 

The  third  stage  of  the  complaint  is  marked  by  diminution  ai 
ultimately  by  cessation  of  the  symptoms.    The  paroxysms  becoi 
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milder,  the  intervals  longer,  the  cough  loses  its  convulsive  char- 
acter, the  whoop  gradually  ceases,  the  expectoration  loses  its 
ropy  appearance  and  becomes  simply  catarrhal,  vomiting  no 
longer  occurs,  and  the  patient's  health  improves.  The  average 
duration  of  this  stage  is  from  a  fortnight  to  three  weeks,  but 
under  unfavorable  circumstances  or  inappropriate  treatment  it 
may  persist  for  many  months,  the  characteristic  whoop  remain- 
ing almost  up  to  the  last.  Even  after  it  has  entirely  ceased,  the 
patient  is  for  some  time  liable  to  a  recurrence  of  spasmodic 
whooping  in  the  event  of  his  "catching  cold'*  and  having  a 
cough. 

In  uncomplicated  cases  an  examination  of  the  chest  does  not 
afford  much  information.  During  the  intervals  of  rest  there  will 
be  found  to  be  good  resonance  on  percussion  ;  and  if  the  sounds 
of  respiration  are  not  altogether  natural,  they  are  only  mixed 
with  or  replaced  by  rhonchi  and  moderate-sized  rfi-les — sounds 
which  denote  the  existence  of  catarrh.  Towards  the  close  of  a 
violent  paroxysm  the  resonance  of  the  chest  becomes  temporarily 
impaired,  in  consequence  of  the  forced  emptying  of  the  air-cells ; 
at  the  same  time  the  respiratory  sound  is  entirely  suspended,  and 
is  not  perceptible  in  any  part  of  the  chest.  During  the  brief 
snatches  of  inspiration  which  occur  during  the  spasmodic  fits  of 
coughing,  the  sound  of  breathing  may  be  sometimes  heard,  either 
natural,  or  mixed  with  wheezing  ;  but  during  the  prolonged 
whooping  inspiration  little  vesicular  breathing  is  audible.  The 
air  may  be  heard  to  rush  into  the  trachea  and  larger  bronchi, 
occasioning  rhonchi,  and  if  there  be  much  fluid  in  the  tubes, 
bubbling  rdles  may  also  be  heard  ;  but  the  air  does  not  permeate 
the  structure  of  the  lungs,  and  therefore  the  natural  respiratory 
murmur  is  not  audible.  This  arises  from  the  conjoint  action  of 
two  causes,  viz.,  spasmodic  narrowing  of  the  glottis,  and  spasm 
of  the  bronchial  tubes ;  and  as  the  action  of  these  causes  is 
limited  to  the  duration  of  the  cough,  vesicular  breathing  is  re- 
established, and  the  respiratory  murmur  may  be  heard  as  soon 
as  the  fit  has  passed  off. 

When  the  disease  is  mild  and  unattended  by  local  inflamma- 
tion, it  seldom  gives  rise  to  fatal  consequences  ;  but  when  it  is 
severe  it  is  apt  to  be  complicated  by  aff"ections  of  the  chest  or 
head,  which  impart  to  it  a  very  serious  character,  and  often  lead 
to  fatal  results.  Acute  capillary  bronchitis,  or  pneumonia,  or 
pleurisy  may  supervene,  and  may  carry  off  the  patient  in  a  few 
days.  The  air-cells  may  be  ruptured  by  the  violence  of  the 
cough,  and  the  patient  may  die  sufibcated  by  the  effusion  of  air 
into  the  cellular  tissue  of  the  chest ;  the  pleura  may  give  way, 
and  pneumothorax  may  result ;  or  convulsions,  or  apoplexy  may 
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occnr.     Even  if  temporary  recovery  takes  place,  dilatation  of 
the  bronchi  or  empliysema  may  result  from  the  long-con  tinned 
straining  cough,  or  the  cerebral  structures  may  not  recover  from 
the  violent  mechanical  congestion  to  which  they  have  been   so 
long  Mibjected.     In  this  case  the  patient  begins  to  squint,  and 
may  die  hydrocephalic.     It  may  be  stated,  however,  that   this 
chronic  mischief  is  most  apt  to  occur  in  very  young  children,  and 
that  immunity  from  it  is  obtaine<^l  in  proportion  as  the  a^e  is 
more  advanced.     Another  complication  which  is  apt  to  arise, 
and  seriously  increases  the  danger  of  the  disease,  is  infantile  re- 
mittent fever,  with  a  disordered  condition  of  the  bowels.    Often- 
times, when  this  train  of  symptoms  sets  in,  the  motions  are  re- 
laxed, and  are  either  dark-colored  and  offensive,  or  else,  pale, 
consisting  of  little  else  than  mucus.     It  is  diflScult  to  determine 
whether  these  symptoms  are  attributable  to  the  action  of  the 
morbific  agent  from  which  the  whooping-cough  originates,   or 
whether  they  are  not  the  results  of  a  disorder  engrafted  on  or 
arising  coincidently  with  it.     My  own  opinion,  however,  inclines 
to  the  former  view,  for  the  reason  that  the  disorder  of  the  bowels 
is  observed  only  in  severe  cases,  and  on  more  than  one  occasion 
has  appeared  to  me  to  vary  with  the  severity  of  the  other  symp- 
toms of  whooping-cough. 

The  post-mortem  appearances  correspond  with  the  symptoms 
observed  daring  life.  In  uncomplicated  cases  little  more  is  dis- 
covered than  a  congested  condition  of  the  mucous  lining  of  the 
air-passages,  together  perhaps  with  enlargement  of  the  bronchial 
glands  and  slight  effusion  in  the  pia  mater  or  into  the  ventricles 
of  the  brain,  as  a  consequence  of  the  long-continued  congestion 
resulting  from  the  cough.  Even  these  morbid  appearances  are 
sometimes  absent.  But  more  frequently  fatal  cases  are  found  to 
have  been  complicated  by  capillary  bronchitis,  pneumonia,  or 
pleurisy,  the  usual  pathological  results  of  which  are  manifest 
after  death.  Pulmonary  collapse — the  so  called  lobular  pneu- 
monia of  former  writers — is  often  present,  as  pointed  out  many 
years  ago  by  Dr.  Aldcrson.'  In  some  cases  there  is  considerable 
effusion  of  serum,  and  occasionally  even  of  blood  in  the  brain, 
and  in  cases  complicated  by  bowel  affection  during  life  the  sto- 
mach and  alimentary  canal  have  been  found  congested  and  Pey- 
er's  glands  enlarged. 

The  character  and  duration  of  whooping-cough  are  apt  to 
vary  greatly,  even  when  the  disease  occurs  in  an  uncomplicated 
form.  Some  persons^  have  contended  that  it  may  "never  put 
on  any  other  form  than  that  of  a  common  catarrh ;"  and  although 

»  »*Mcd.-Chir.  Trans."  vol.  xvi,  p.  91.  «  Cullen  and  other*. 


ASSOCIATED    WITH    WHOOPING-COUGH.  349 

it  appears  to  me  that  the  grounds  on  which  this  opinion  rests 
are  not  sufficient  to  warrant  such  a  positive  statement,  and  that 
we  should  do  wrong  to  recognize  as  pertussis  any  catarrh  which 
is  unaccompanied  by  the  characteristic  whoop,  still  it  cannot  be 
denied  that  the  complaint  is  often  exceedingly  mild,  and  is 
sometimes  limited  to  catarrh  of  two  or  three  days'  duration, 
with  a  few  paroxysms  only  of  spasmodic  cough  and  stridulous 
inspiration.  More  commonly,  if  unchecked  by  proper  remedial 
agents,  it  persists  for  three  or  four  months,  and  may  run  on  in 
extreme  cases  for  six  or  eight  months,  or  even  longer. 

The  treatment  of  whooping-cough  is  a  subject  which  deserves 
very  serious  attention.  It  is  commonly  supposed  that  the  dis- 
ease has  a  definite  course  to  run,  which  will  be  longer  or  shorter 
according  to  the  severity  of  the  attack,  and  which  is  not  to  be 
checked  or  arrested  by  remedial  agents.  The  advocates  of  this 
doctrine,  amongst  whom  may  be  named  the  major  part  of  the 
profession,  confine  their  efibrts  to  the  prevention  or  subjugation 
of  any  untoward  symptoms,  and  to  the  mitigation  of  the  sever- 
ity of  the  cough.  They  give  saline  medicine  and  a  slight  sed- 
ative with  ipecacuanha,  or,  if  necessary,  a  little  tartarized 
antimony ;  occasionally  an  emetic  is  administered ;  the  bowels 
are  regulated  by  means  of  a  gentle  purge ;  and  stimulating  em- 
brocations are  employed  down  the  spine. 

Now,  there  cannot  be  a  doubt  that  in  the  majority  of  cases 
this  plan  of  treatment,  if  judiciously  carried  out  and  aided  by 
a  careful  avoidance  of  cold  and  by  due  regulation  of  the  diet, 
will  suffice  to  conduct  the  patient  safely  to  the  termination  of 
the  disease.  But  it  is  equally  certain  that  the  average  of  cases 
will  persist,  under  this  treatment,  for  a  period  of  from  eight  to 
sixteen  weeks;  that  some  at  least  will  continue  for  a  much 
longer  period ;  and  that  in  some  at  least  a  fatal  result  ensues. 
It  behooves  us,  therefore,  to  inquire  whether  some  more  effica- 
cious plan  may  not  be  discovered. 

In  the  year  1847  I  was  led  to  try  the  efibct  of  sulphate  of 
zinc,  in  gradually  increasing  doses,  with  the  view  of  checking 
the  spasmodic  cough.  Regarding  the  complaint  as  consisting 
essentially  of  bronchitic  irritation,  usually  not  very  severe,  ac- 
companied by  reflex  spasm  of  the  air-passages  as  its  prominent 
and  more  important  symptom,  it  occurred  to  me  that  sulphate 
of  zinc  might  control,  if  it  did  not  put  a  stop  to  the  whoop ;  nor 
were  my  expectations  disappointed,  for  the  remedy  succeeded 
admirably,  and  I  therefore  adopted  it  in  all  cases  of  whooping- 
cough  which  subsequently  came  under  my  care.  In  five  only 
of  fifty-nine  cases  in  which  I  had  the  opportunity  of  testing  its 
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virtues  did  it  fail  in  giving  marked  and  speedy  relief.  In  one 
of  these  five — a  male  adult — it  utterly  failed ;  in  two  it  could 
not  be  tolerated  by  the  stomach ;  and  in  the  remaining  two  it 
did  not  materially  lessen  the  paroxysms  in  the  course  of  three 
weeks,  and  therefore  other  medicines  were  substituted  for  it. 
In  twenty-five  of  the  remaining  fifty-four  cases,  the  severity  of 
the  paroxysms  was  greatly  lessened  by  the  end  of  a  fortnight, 
and  the  whooping  had  ceased  before  the  expiration  of  a  month. 
In  eleven  it  continued  five  weeks,  in  nine  of  them  six  weeks,  in 
six  it  did  not  cease  before  the  end  of  seven  weeks,  and  in  three 
it  continued  into  the  eighth  week.  In  no  instance  did  the  dis- 
ease persist  after  the  expiration  of  the  eighth  week. 

These  results  are  sufficiently  striking,  and  contrast  most  favor- 
ably with  the  ordinary  plan  of  treatment.  Indeed,  they  seem 
to  indicate  the  exercise  of  a  directly  remedial  influence,  and  to 
suggest  the  idea  which  has  more  than  once  forced  itself  upon  me, 
that  the  disease  may  be  kept  within  very  narrow  bounds,  and  in 
many  cases  may  be  almost  limited  to  the  duration  of  an  ordinary 
attack  of  bronchitis. 

Thus,  then,  until  the  end  of  the  year  1858,  when  I  discovered 
how  readily  children  tolerate  large  and  increasing  doses  of  bella- 
donna,* I  trusted  exclusively  to  sulphate  of  zinc.  Since  that 
time  I  have  combined  the  zinc  with  belladonna,  and  have  obtained 
even  more  satisfactory  results.  The  whooping  has  been  con- 
trolled in  a  remarkable  degree,  the  severity  of  the  disease  has 
been  much  diminished,  and,  indeed,  if  further  observation  verifies 
my  hitherto  limited  experience  of  this  mode  of  treatment,  it  may 
be  fairly  stated  that  zinc  and  belladonna,  judiciously  employed, 
are  capable  of  reducing  the  average  duration  of  an  uncomplicated 
attack  of  whooping-cough  to  three  weeks  or  a  month.* 

My  plan  of  proceeding  is  as  follows:  During  the  catarrhal 
stage  of  the  complaint,  the  patient  is  kept  in  a  warm  and  equable 
atmosphere ;  the  diet  is  limited  to  milk  and  beef-tea  or  broth ; 
the  bowels  are  regulated  by  mild  aperients;  salines  and  ipecac- 
uanha or  antimony  are  prescribed;  and  mustard  poultices,  or 
even  blisters,  are  applied,  if  necessary,  to  the  chest.  Leeches 
are  rarely  employed,  and  bleeding  from  the  arm  is  never  practised. 
As  soon  as  the  whoop  declares  itself,  a  draught  is  given  every 
three  or  four  hours,  containing  a  grain  of  sulphate  of  zinc  and  a 
sixth  of  a  grain  of  extract  of  belladonna  to  two  drachms  of  syrup 
of  orange,  in  from  two  to  six  of  water,  and  an  additional  grain 
of  the  sulphate  of  zinc,  and  an  additional  sixth  of  a  grain  of 

1  See  a  paper  of  mine  in  vol.  xlii  of  the  "  Med.-Chir.  Trans." 
«  See  *'  Lancet"  for  July  28,  1860,  p.  86. 
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belladonna,  are  added  to  eacli  dose  daily^  or  every  alternate  day, 
until  the  quantity  taken  daily  amounts  to  from  six  grains  to  a 
drachm  of  zinc,  and  from  two  to  six  grains  of  the  extract  of 
belladonna,  according  to  the  age  of  the  patient.'  To  children 
undtT  a  twelvemonth  old  I  have  never  administered  more  than 
ten  grains  of  the  zinc  and  two  grains  of  the  belladonna,  daily, 
which  were  given  in  doses  of  a  grain  and  a  quarter  of  the  zinc 
and  a  quarter  of  a  grain  of  belladonna  every  three  hours;  whilst 
for  children  of  eight  or  ten  years  of  age  I  frequently  prescribe 
half  a  draelim,  or  two  scruples  of  the  zinc  and  six  grnins  of  bella- 
donna. If  the  dose  be  gradually  and  cautiously  increased,  the 
inerlicine  will  not  occasion  sickness;  and  as  it  neither  heats  nor 
^3ccites  the  patient,  it  may  he  given  as  soon  as  the  true  nature 
of  tlie  complaint  is  ascertained.  Its  administration,  however, 
TK'ecl  not  preclude  the  exhibition  of  other  remedies;  and  if  there 
be  feverish  hc^fit  of  skin  imd  persistent  {|uickncsa  of  breathing, 
indicating  inflammation  of  the  lung,  or  if  the  bronchial  flux  be 
grent,  an<l  oppresses  the  breathing,  it  will  always  be  prudent  to 
ba  vi>  rccniirse  to  auxiliary  measures.  In  the  former  case  it  is  ray 
practice  to  administer  the  vinum  antimonii  in  doses  varying  with 
the  piitient*s  age;  in  the  latter,  if  sickness  does  not  occur  spon- 
tt^tieously,  to  order  a  mixture  containing  the  vinum  ipeciicuanhse, 
of  which  a  dose  is  to  be  taken  every  evening  sufiGeient  to  cause 
Yomitirig*  Nothing  unloads  the  air-passages  so  thoroughly, 
proniotes  easy  expectoration,  and  gives  so  much  relief  m  free 
^otniting,  and  nothing,  I  believe,  conduces  more  directly  to  the 
'ift'imd  favorable  progress  of  the  disease.  Nevertiieless  it  is 
^'^seutial  to  guard  Against  the  production  of  sickness  by  the  sul- 
phate of  zinc,  as,  if  nausea  is  once  excited  by  its  agency,  the 
^toiuach  will  theneeforth  refuse  to  tolerate  it,  and  its  use  will 
nave  to  l»e  abandoned.  Therefore  it  is  prudent  to  administer  it 
^*oiie,  in  the  manner  recommended,  and  if  necessary,  to  give 
***©  vinum  antimonii  as  a  cough-drop,  with  a  little  extract  of 
^^^n*um  or  syrup  of  poppies. 

Various  remedies  have  been  recommended  by  authors,  and 

^^me  have  been  vaunted  as  specifics.     Amongst  the  former  may 

I  ,  *-*  mentioned  the  whole  class  of  sedatives  and  antispasmodics, 

I  **^elucling  opium,   henbane,   hemlock,   and   lettuce,   assafoetida, 

I  ^p^  The  only  precautions  nocvfipRrj  to  be  obsorvi'd  in  prescnbing  full  dosea 
I  I  WlUdonna  tc»  children,  itre — 1st,  that  the  dose  oi'  the  medicine  be  f/radtiftlly 
I  vs*'^^'**^'*^ '  "^"^'  2dly,  thiit  th<^  quMiitity  given  daily  be  ftdmiiiistered  in  di- 
I ,  ^*'t»(1  doses  at  intervals*  of  not  le^^s  than  three  hours.  The  mereoccuFrcnoe 
I  |f  ^lihitation  of  the  pupils  nevd  not  be  considered  a  bur  to  it*  exhibition.  For 
ItK-  tnforTQUtion  respecting  the  action  and  mode  of  udmini!*tt.'riui;full  dose^^  of 
|^_  **4  drug^  reference  may  he  made  t^  my  paper  on  tho  iiubjeet  published  in 
I    '^U  xlii  of  the  *'  Med.-Ohir.  Transactions.  *' 
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valerian,  musk,  and  camphor,  chloroform,  and  hydrocyanic  acid. 
Amongst  the  latter,  alum  and  nitric  acid.  The  former  are  some- 
times useful,  if  judiciously  administered,  just  as  they  would  be 
under  similar  circumstances  in  any  other  disorder;  but  they 
certainly  do  not  materially  hasten  the  period  of  convalescence, 
and  do  not  deserve  any  special  notice  in  connection  with  this 
disorder.  Of  the  latter,  I  know  little,  except  by  repute.  Alum 
is  a  very  popular  remedy,  and  appears,  from  the  concurrent  tes- 
timony of  many  intelligent  observers,  to  mitigate  the  disease 
and  shorten  its  duration.  Nitric  acid,  in  like  manner,  has  many 
advocates,  who  assert  that  the  disease  yields  rapidly  to  its  influ- 
ence. Dr.  Gibb  in  this  country,  and  Dr.  Arnoldi,  of  Montreal, 
may  be  named  as  among  those  who  have  spoken  of  it  in  the 
highest  terms,  and  who  assert  that,  if  given  in  full  doses  (half  a 
drachm  to  two  drachms  daily),  it  subdues  the  disease  in  the 
course  of  three  weeks.  I  am  unable,  from  personal  observation, 
to  bear  witness  either  for  or  against  it  in  more  than  a  very  lim- 
ited number  of  cases ;  but  in  two  of  these  its  beneficial  effects 
were  well  marked,  and  the  reports  which  have  reached  me  of  its 
eflScacy  are  so  encouraging  as  to  induce  me  to  consider  it  worthy 
of  further' trial.  If  the  statements  made  respecting  it  are  borne 
out  by  more  extended  observations,  it  must  be  regarded  as  a 
valuable  method  of  treatment.  Bromide  of  ammonium  has  also 
been  recommended  by  Dr.  Gibb,  and  garlic,  cochineal,  can- 
tharides,  digitalis,  and  many  other  remedies,  have  attracted 
attention  at  one  time  or  another ;  but  they  have  not  obtained 
the  confidence  of  the  profession,  and  there  is  not  suflScient  testi- 
mony in  their  favor  to  lead  to  their  employment  in  preference 
to  the  medicines  already  mentioned.  Counter-irritation  to  the 
chest  and  spine  has  been  much  extolled  by  many  writers,  and 
whilst  there  are  few  practitioners  who  do  not  employ  stimulating 
embrocations  during  the  spasmodic  stage  of  the  complaint, 
some*  have  gone  so  far  as  to  recommend  that  one  or  two  blisters 
be  applied  to  the  nape  of  the  neck.  Certain  of  the  applications 
which  have  been  recommended,  such  as  the  tartar  emetic  oint- 
ment and  croton  oil  liniment,  are  scarcely  justifiable  in  early 
childhood,  and  do  not,  I  believe,  give  greater  relief  than  the  less 
formidable  compound  camphor  and  soap  liniments,  or  turpentine 
fomentations.  The  liniment  which  has  appeared  to  me  most 
serviceable  consists  of  equal  parts  of  the  chloroform  .and  the 
belladonna  liniments  of  the  British  Pharmacopoeia;  but  I  doubt 
very  much  whether  any  endermic  treatment  has  a  material  in- 

1  Sco  a  paper  by  Mr.  HoU  in  tho  "Med.  Times  and  Gazette,"  April 
30,  185^. 
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fluence  over  the  duration  of  the  disease.  It  may,  and  I  believe 
it  does,  mitigate  the  paroxysms ;  but  I  question  whether  it  ren- 
ders them  lees  frequent,  or  in  any  way  prevents  their  recurrence. 

Chloroform  inhalations  have  been  proposed  with  the  view  of 
shortening  the  paroxysms  and  lessening  their  severity ;  and  there 
cannot  be  a  doubt  that  chloroform  so  employed  does  have  the 
desired  effect.  But  may  not  its  constant  use  be  productive  of 
mischief?  If  employed  at  each  recurring  paroxysm,  it  is  diffi- 
cult to  conceive  how  it  can  fail  to  give  rise  to  unpleasant  symp- 
toms. Indeed,  it  appears  to  me  that  this  species  of  inhalation 
cannot  be  regarded  as  a  curative  agent,  and  that  its  use  should 
be  restricted  to  very  bad  cases,  in  which  it  may  be  employed 
occasionally  with  the  view  of  checking  the  spasm  temporarily, 
and  so  of  securing  sleep  and  economizing  the  strength  of  the 
patient.  A  few  whiffs  taken  when  a  paroxysm  is  commencing 
allay  the  spasm  in  a  remarkable  degree,  and  by  shortening  the 
duration  and  violence  of  the  cough  contribute  materially  to  pre- 
vent exhaustion. 

Mr.  Atcherley,  of  Liverpool,  reports^  that  he  has  seen  great 
benefit  derived  from  the  inhalation  of  nitrous  fumes  generated  m 
the  room  which  the  patient  occupies,  by  the  deflagration  of  bibu- 
lous paper  steeped  in  a  solution  of  nitrate  of  potash.  The  par- 
oxysm appears  to  be  thereby  shortened,  and  the  spasm  lessened, 
I  have  not  had  the  opportunity  of  testing  its  virtues  in  whooping- 
cough,  but  it  often  proves  serviceable  in  spasmodic  asthma  ;  and 
as  the  remedy  is  simple,  and  can*  be  employed  without  diflSculty 
day  and  night,  it  must,  if  efficacious,  prove  extremely  valuable. 

The  inhalation  of  the  vapors  disengaged  during  the  distil- 
lation of  coal-gas  is  another  remedy,  which  comes  to  us  with 
strong  recommendations  from  France.  It  is  said  to  be  pro- 
ductive of  excellent  results  at  all  periods  of  the  disorder,  and  to 
be  perfectly  devoid  of  danger,  even  to  the  youngest  patient. 
Personally  I  have  had  no  experience  of  this  treatment,  for  in- 
quiries which  I  instituted  at  our  largest  gas-works  led  to  the 
discovery  that  the  mode  of  distilling  coal-gas  in  France  is  very 
different  from  that  usually  employed  in  England,  and  that 
whereas  the  products  of  the  distillation  in  France  consist  prin- 
cipally of  ammoniacal  gases  and  tar  vapors,  the  products  of  the 
process  generally  employed  in  England  are  of  a  totally  different 
description,  and  are  quite  unfit  for  respiration.  Knowing,  how- 
ever, how  closely  carbolic  acid  is  allied  to  some  of  the  products 
of  coal-tar  distillation,  it  occurred  to  roe  to  try  the  effects  of  air 
charged  with  that  remedy,  inhaled  through  one  of  Godfrey  and 

'  See  "  Med.  Times  and  Gazette,"  Feb.  26,  185^. 
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Cooke's  inhalers.  At  present  I  have  had  so  few  opportunities 
of  testing  its  action,  that  I  hesitate  to  recommend  its  employ- 
ment too  strongly ;  but  in  the  few  instances  in  which  I  have 
made  use  of  it  the  symptoms  of  the  disease  have  been  modified 
so  speedily  and  so  favorably,  that  I  shall  certainly  give  it  a  fur- 
ther trial. 

The  inhalation  of  atomized  fluid  charged  with  various  medi- 
cinal substances  is  another  mode  of  medication  which  may  be 
advantageously  practised  in  many  cases  of  whooping-cough.  At 
present  my  experience  of  its  influence  on  the  course  of  the  dis- 
ease is  too  limited  to  justify  any  opinion  as  to  its  eflBcacy,  but 
in  three  cases  in  which  a  solution  of  carbolic  acid  combined 
with  belladonna  was  pulverized  by  Siegle*s  apparatus,  and  the 
atomized  fluid  inhaled,  such  speedy  alleviation  of  the  symptoms 
ensued,  that  I  am  inclined  to  regard  it  as  one  of  the  most  potent 
means  we  possess  of  combating  this  distressing  malady. 

The  application  of  a  strong  solution  of  nitrate  of  silver  to  the 
pharyngeal  mucous  membrane,  and  to  the  orifice  of  the  glottis, 
is  another  remedy  which  has  been  thought  to  lessen  the  ten- 
dency to  spasm.  In  some  instances  undoubtedly  it  exercises  a 
beneficial  influence,  but  in  many  others  it  fails  in  affording  the 
slightest  relief,  and  therefore,  whilst  on  the  one  hand  I  would 
not  join  with  those  who  indiscrimately  deprecate  its  use,  I  would 
not  on  the  other  have  recourse  to  its  employment  except  in  ap- 
propriate cases.  When,  as  often  happens,  the  throat  is  relaxed, 
and  the  mucous  lining  of  the  pharynx  is  congested  and  covered 
with  unhealthy  secretion,  the  stimulating  efl'ect  of  the  applica- 
tion induces  a  more  healthy  action,  and  lessens  the  irritability 
of  the  parts ;  but  when  the  throat  is  in  a  healthy  state,  local 
stimulation  is  not  needed,  and  fails  to  mitigate  the  severity  of 
the  spasm.  In  short,  its  use  should  be  restricted  to  those  cases 
in  which  it  would  be  applicable  if  bronchitic  irritation  existed 
irrespective  of  whooping-cough. 

Towards  the  close  of  the  disease,  when  all  febrile  symptoms 
have  subsided,  quinine  and  iron  are  often  useful  adjuncts  to  sul- 
phate of  zinc,  and  change  of  air  has  been  found  of  the  greatest 
service ;  indeed,  under  ordinary  treatment  it  appears  in  some 
instances  to  be  indispensable  for  the  entire  removal  of  the  ten- 
dency to  whooping,  and  the  restoration  of  health.  A  second 
change  is  sometimes  beneficial,  even  without  reference  to  the 
nature  of  the  locality. 

One  word  must  be  added  in  respect  to  the  general  manage- 
ment of  the  patient.  It  is  too  much  the  habit  to  disregard  those 
precautions  which  are  usually  taken  in  cases  of  bronchitis,  and 
the  little  patient  is  Jiot  only  not  dieted  and  not  confined  to  his 
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room,  but  is  even  permitted  to  go  out  of  doors  during  the  catar- 
Jflitil  sljige  of  the  complaint,  lleiice,  I  urn  satii^fied,  the  fri*:lit* 
iful  mortality  from  whooping-coii^h  which  stands  recorded  in  the 
reports  of  the  Registnir-General.  In  all  cases  during  the  con- 
linuunce  of  caturrhul  symptoms  the  diet  shoald  be  restricted!  sis 
Bn  ordinary  bronchitis,  and  in  winter-time  it  is  essential  not  only 
ihiit  the  patient  shotdd  not  leave  the  huiise  throughout  the  wliole 
fourse  of  tlie  disorder,  but  tliat  the  temperature  of  bis  *ipartment 
s'jould  be  at  least  60°,  and  kept  so  as  uniformly  as  possible,  and 
-that  he  sliuuld  be  protected  from  cold  by  wearing  Hannel  next 
Me  skin*  Even  in  aummer-time  he  should  be  strictly  guarded 
"'OTn  exposure  to  cold  tbroughout  the  catarrhal  stage  of  the  com- 
plaint, and  sboubl  not  be  permitted  to  leave  the  house  until  the 
tii'verity  of  the  complaint  be  overpast.  So  important  is  this 
precaution  to  the  piitient,  that  change  of  air  should  not  be  sought 
^til  towards  the  close  of  the  disease. 


bronchitis  aeeomiari/  to  Gouij  Fever ^  and  other  Constitutional 
and  Blood  Disorders. 

There  are  few  disordtTs  to  wliich  tlie  human  frame  is  liable 
^nich  do  not  lead  occasionally  to  the  production  of  bronchitis. 
"^e  altered  and  poisoned  blood  of  typhus  fever,  of  measles,  and 
ther  eruptive  disorders,  of  gout  and  rheufuatism,  iilbuiuinuria 
pd  diabetes,  of  scurvy,  secondary  syphilis,  and  many  other 
tkaladies,  can  hardly  fail,  sooner  or  later,  to  produce  irritatiim 
the  broncliial  mucous  membrane-  Hence  arises  a  morbid 
^Hiiition  of  the  bronchial  secretion,  with  cough  and  expectora- 
>n — in  other  words,  bronchitis.  The  precise  nature  and  extent 
the  pulmonary  affection  varies  with  the  condition  of  the  hlootl ; 
tliat,  whilst  in  one  instance  excessive  pulmonary  congestion 
[^  marked  feature  of  the  case,  the  mischief  In  another  is  limited 
[^ttiere  irritation  and  slight  congestion  of  the  mucous  lining  of 
air-passages.  In  either  case,  however,  the  pulmonary  mis- 
^K'f  is  the  consequence  of  a  specific  cause  of  irritation,  to  the 
^trioval  of  which  our  chief  efforts  must  be  directed.  It  is  vain 
hieed  and  to  give  tartarized  antimony  in  the  hope  of  getting 
W  of  the  congestion  ;  the  oidy  rational  and  successful  treatment 
^  the  employment  of  counter-irritation,  and  the  exhibition  of 
^^ight  sedatives  and  expectorants,  to  mitigate  the  severity  of 
*'*t'  cough  and  facilitate  expectoration,  and  of  tonics  to  support 
^he  general  health  during  the  time  which  must  elapse  before  the 
r*"imary  disease  can  he  got  rid  of.  The  retnedies  calculated  to 
ibdue  the  primary  disease  are  those  which  exert  the  greatest 
Ifluence  on  its  secondary  effects.    Thus  in  bronchitis  connected 


TTith  a  syphilitic  taint,  indurated  inhalationa  and  iodide  of  tio-j 
tassium,  or  biniodJde  of  mercury  in  conjunction  with  cincbowa, 
fiarsaparilla,  and  cod-liver  oil,  uften  prove  uur  most  st^rvicp/if*/^ 
agents;  wliureas,  when  broneljial  irritation  occiu'8  in  cun 
with  gout,  our  cliief  reliance  iimst  be  on  vapor  or  hot  ah 
hathrt,  with  colchicum,  8oda,  magnesia,  and  ginillar  remedied* 
Practically,  tlierefore,  in  the  cjises  under  consideration,  tery 
little  tn*atment,  save  eouiiter-irritution,  is  required  Bpeciallj  fiir 
the  relief  of  the  cough  ;  our  eliief  aim  must  be  to  remove  ih^ 
primary  disease  and  invigorate  the  patient,  and  meanwhile  tcj 
keep  up  counter-irritation  hy  means  of  mustard  poultices,  HiV- 
pentine  fomentations  and  blisters.     Soothing,  or  possibly  stinm- 
lating  expectorants  in  the  form  of  a  cough-drop,  are  soiDetin.^fi 
useful  J  but  even  a  linctus  is  not  always  needed. 


Narrowing  or  Obstructim  of  the  BroncJiu 

Before  quitting  the  subject  of  disease  of  the  bronchial  tube^s^ 
it  may  be  well  to  point  out  the  nature  of  the  causes  which  pr*<^ 
duce  narrowing  or  complete  obstruetion  of  the  bronchi,  and    ^' 
trace  out  the  pathological  effects  and  physical  signs  to  whi<:? 
such  obstruction  gives  rise. 

Narrowing  or  obstruction  of  the  smaller  bronchi  is  a  pheno*^ 
enon  of  conimon  occurrence,  and  may  depend  on  causes  of^^^r- 
ating  witliin    the    air-tubes,   or    on   causes  which  exert    tJi^t" 
influence  from  without.    Amongst  the  former  may  be  nieutior*^ 
thickening  of  the  mucous  menibrane,  such  as  is  met  with      i 
many   forms  of  bronchitis,   tlie  retention  and  accumulaiioa      « 
viscid  tenrjciuus  mucous  secretion,  plastic  exudation  on  the^i^^ 
face  of  the  membrane,  as  often  occurs  in  diphtheria,  and    ^^^ 
deposit  of  tubercle  or  cancer ;  amongst  the  latter  may  bo  natm^ 
the  pressure  of  tuberculous  and  cancerous  deposits,  the  cont«** 
tion   of  plastic   ex  u<l at  ion-matter,   whetlier   in   the    lung'lis^-= 
itself,  or  on  the  surface  oF  the  ptilmonary  pleura,  and  the  pic 
sure  of  enlarged  bronchial  glands,  and  of  aneurismni  and  o€^l*^' 
thoracic  tumors.     The  larger  the  tubes,  tlie  less  liable  ther      ^ 
to  become  wholly  obstructed  ;  but  masses  of  enlarged  bronco'* 
glands,  and  anenrismal,  encephaloid   and  other  tumors  in        * 
thorax,  do  sometimes  exert  sufficient  pressure  to  obstruct  ^^"^ 
a  main  bronchus,  rind  frequently  give  rise  to  their  perfar»'t' 
by  ulceration. 

Whatever  the  immediate  cause  of  complete  obstruction^    ^ 
result  is  invariably  the  same,  namely,  collapse  of  that  portior 
the  lung  to  which  the  obstructed  bronchus  leads.     Thus  obst'" 
tion  of  the  main  broradius  will  occasion  collapse  of  the  ent 
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lung,  whilst  obstruction  of  one  of  the  smaller  tubes  will  be  fol- 
lowed by  collapse  of  correspondingly  limited  extent.  In  either 
case,  emphysema  commonly  results.  In  the  one  it  occurs  in  the 
opposite  lung,  which  expands  under  the  influence  of  atmospheric 
pressure  to  assist  in  filling  up  the  space  left  unoccupied  by  the 
collrtpsed  lung;*  in  the  other,  it  arises  in  the  immediate  vicinity 
of  the  collapsed  portions  of  the  lung  under  the  operation  of  the 
same  exciting  cause. 

The  physical  signs  of  obstructed  bronchi  are — first,  dulness 
on  percussion  over  the  seat  of  obstruction  and  over  the  collapsed 
portion  of  the  lung,  unless  the  dulness  in  the  latter  situation  be 
masked  by  emphysema,  which  commonly  arises  in  its  immediate 
vicinity;  secondly,  weakness  or  deficiency  of  the  respiratory 
sounds,  with  greatly  prolonged  expiration,  and  occasional  so- 
norous and  sibilant  rhonchi ;  thirdly,  entire  absence  of  respira- 
tiOTi  over  the  collapsed  portions  of  the  lung ;  fourthly,  deficiency 
or  entire  absence  of  vocal  resonance  and  vocal  fremitus.  Ex- 
treme prolongation  of  the  expiratory  sound  over  a  limited  space 
>s  perhaps  the  most  characteristic  sign  of  a  partially  obstructed 
l^J^onchus. 

Difficulty  of  breathing,  sometimes  accompanied  by  stridor,  is 
the  general  symptom  which  principally  attracts  attention,  and 
that  varies  in  severity,  according  to  the  extent  of  the  obstruc- 
tion and  the  rapidity  of  its  occurrence  ;  but  the  rapidity  with 
^nich  the  obstruction  takes  place  appears  to  exercise  a  greater 
^^fluence  in  the  production  of  dyspnoea  than  the  extent  of  the 
^^struction  ;  so  that  the  sudden  obstruction  of  a  moderate-sized 
^'"onchus   will  induce   a  paroxysm   of  labored  and  suffocative 
'^^^athing,  whilst  obstruction   of  even  a  large  tube  occurring 
S'^a.dually,  though  necessarily  attended  by  considerable  frequency 
^£  Respiration,  will  not  be  accompanied  by  any  striking  accession 
^^  clyspnoea,  or  notable  distress  of  breathing.     The  former  is 
^^ll  exemplified  in  many  cases  of  bronchitis,  the  latter  in  cases 
*    intrathoracic  tumors.     The  effect  of  partial  obstruction  and 
^  trowing  of  the  tubes  in  producing  prolonged  expiratory  mur- 
^Vir  is  seen  fully  developed  in  chronic  bronchitis. 

The  treatment  of  obstructed  bronchial  tubes  must  depend  on 
J^fj  nature  of  the  obstructing  cause,  and  must  be  in  strict  rela- 
.  ^^n  to  it.  Practically,  however,  the  whole  subject  of  obstructed 
^^onchi  acquires  its  interest  from  the  light  which  it  may  throw 
J^^on  the  diagnosis  of  intrathoracic  tumors;  and  unfortunately 
^^  these  cases  remedial  agents  are  usually  of  little  avail.  In  a 
^liagnostic  point  of  view  the  importance  of  the  subject  can  hardly 

See  a  case  which  I  reported  in  the  **  Trans.  Path.  S(xi.  Lond.,"  vol.  xi,  p.  lo. 
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be  overrated,  as  will  be  seen  by  reference  to  the  portion  of  this 
work  where  disease  of  the  bronchial  glands  is  discussed,*  as  also 
to  the  section  on  aneurism  al  tumors. 


CHAPTER  IV. 

ON  PULMONARY  CONSUMPTION. 

Pulmonary  consumption  is  the  commonest  and  most  fatal 
malady  to  which  the  human  race  is  subject.  Occurring  at  every 
age  and  in  every  rank  of  life,  it  selects  the  most  beautiful  and 
most  gifted  as  its  victims,  and  entails  months  or  years  of  weary 
suffering.  What  need  then  for  further  incentive  to  a  careful 
study  of  its  history — to  a  diligent  inquiry,  as  to  whether  some- 
thing may  not  be  done  to  prevent  its  occurrence,  retard  its  de- 
velopment, or  arrest  its  progress  ? 

With  a  view  to  the  attainment  of  precision  in  our  ideas,  it  will 
be  desirable  to  commence  by  an  inquiry  into  the  nature  of  con- 
sumption, and  into  the  part  which  is  played  by  pulmonary  disease 
in  producing  the  fatal  termination  of  the  disorder. 

Briefly,  then,  it  may  be  stated,  that  consumption  is  essentially 
a  constitutional  malady,  and  is  intimately  connected  with  per- 
verted nutrition  and  imperfect  sanguification.  When  the  blood 
has  become  vitiated  up  to  a  certain  point,  an  unorganized  ma- 
terial, which  has  been  termed  tubercle,  is  deposited  in  various 
parts  of  the  body.  This  material  is  not  deposited  indifferently 
in  all  parts  of  the  body ;  it  affects  certain  parts  in  preference  to 
others,  and  none  so  frequently  as  the  lungs.*  Hence,  the  dis- 
ease is  often  designated  by  the  terms  "phthisis  pulmonalis,'' 
"  pulmonary  consumption,''  "  tubercular  disease  of  the  lungs" — 
terms  which,  though  expressive  of  one  of  its  commonest  and  most 
salient  features,  ignore  its  constitutional  origin,  and  lead  to  the 
erroneous  impression  that  it  is  a  purely  local  disease  of  the 
lungs.  Practically  this  is  of  little  importance,  provided  the  na- 
ture of  the  malady  is  understood;  but  inasmuch  as  the  lung  af- 

1  See  pp.  410-12  of  this  treatise. 

*  Thus,  of  506  tuberculous  patients  examined  in  the  dead-house  of  St 
Geort^o's  Hospital  durin/^  the  ten  years  endincc  December  31,  1850,  no  less 
than  617  had  tubercles  in  the  lungs.  In  41)  only  were  tubercles  ub^^entfrom 
the  lungs.  See  St.  George's  Hospital  •'  Post-mortem  and  Case  B(K>ks,"  and 
the  analysis  of  their  contents  in  the  "  Decenniura  Path.,'*  chap.  iii. 
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fection  is  one  only  of  the  local  results  of  a  great  constitutional 
disorder — a  complication  which,  though  of  frequent  occurrence, 
and  a  serious  aggravation  of  the  patient*s  danger,  is  not  an  es- 
sential part  of  the  disease,  or  necessary  to  its  fatal  termination — 
it  follows  that  the  more  appropriate  titles  are  "consumption,'* 
"phthisis,"*  or  tuberculosis,  which  do  not  convey  the  erroneous 
impression  of  the  disorder  being  of  pulmonary  origin. 

In  what,  then,  does  the  constitutional  derangement  consist  ? 
It  is  not  easy  to  give  a  definite  answer  to  this  inquiry,  but  a  few 
points  may  be  indicated,  which  will  serve  to  throw  some  light 
on  the  subject.  Chemistry  has  shown  that  the  blood  in  con- 
sumption contains  an  excess  of  water  in  relation  to  its  solid 
constituents,  that  it  exhibits  a  relatively  increased  proportion 
of  albumen,  is  deficient  in  red  corpuscles,  is  less  alkaline  than 
in  health,  and  is  otherwise  altered  in  character,^  while  the  gen- 
eral tendency  of  combined  chemical  analysis,  microscopical  re- 
search, and  clinical  observation,  has  been  to  prove  not  only 
that  the  nutrient  fluid  is  vitiated  or  impoverished,  but  that  its 
vitality  is  below  the  healthy  standard.  The  same  inherent  de- 
fect or  infirmity  is  traceable  throughout  the  entire  organization 
of  the  body.  The  structural  peculiarities  which  characterize 
the  disorder  are  indicative  of  imperfect  cell-formation  and  ex- 
treme delicacy  of  the  tissues ;  whilst  the  functional  derange- 
ments in  their  ever-changing  variety  afford  evidence  of  the 
weakness  of  the  different  organs,  and  of  their  liability  to  become 
disordered  on  the  slightest  exciting  cause.  So  that,  although 
consumption  is  attended  by  local  mischief,  which  produces  cor- 
responding local  symptoms,  there  is  not  in  the  whole  catalogue 
of  human  ailments,  a  malady  which  more  strictly  deserves  to  be 
classed  among  constitutional  disorders. 

But  what  is  the  starting-point  of  this  derangement?  A  variety 
of  theories  have  been  advanced  on  the  subject.  Some  persons 
have  referred  the  disturbance  to  imperfection  of  the  primary 
processes  of  digestion  ;'  some  to  secondary  mal-assimilation  and 
mal-nutrition  of  the  tissues ;  some  to  a  morbid  condition  of  the 
lymph  ;*  some  to  a  specific  poison  in  the  blood  ;*  some  to  want 

^  Signifying  a  wasting  or  consuming  away. 

»  For  the  detailed  results  of  the  analyses  of  the  blood  of  consumptive  pa- 
tients by  Becquerel  and  Rodier,  Andral  and  Gavarret,  Fricke,  Lehferiticr, 
Nicholson,  Simon,  Karl  Popp,  Eisner,  and  others,  see  Ancell  on  **  Tubercu- 
losis," pp.  8-10  and  639-642. 

•  Bennet  on  "Pulmonary  Tuberculosis," 

•  S(^o  Simon's  Lectures  on  *' General  Pathology,"  1850. 

•  "Thoughts  on  Pulmonary  Consumption,*'  by  Dr.  Madden;  also  M. 
Villemin,  **  Gazette  Hebdomadaire,"  1866-6. 
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of  power  in  the  organic  nervous  force  ;^  some  to  imperfect  respi- 
ratory action  ;  some  to  deficient  oxygenation  of  the  blood  ;  and 
others,  again,  to  a  variety  of  causes,  which  it  is  needless  to 
enumerate.^  But,  in  truth,  these  theories,  however  ingenious, 
have  one  fiiult  in  common.  They  are  all  too  exclusive,  and 
hence  inconsistent  with  many  acknowledged  facts  !  Even  were 
it  not  so,  they  would  only  serve  to  throw  us  one  step  further 
back  in  the  line  of  causation.  Admitting,  for  the  sake  of  argu- 
ment, that  each  or  any  one  of  them  may  be  correct,  we  still 
must  ask,  what  is  the  cause  of  the  deviation  from  health  to 
which  the  theory  points  ?  or,  in  other  words,  what  is  the  essence 
of  the  disease  ? 

It  has  been  already  stated  that  the  blood  is  vitiated,  altered 
in  character,  and  of  low  vitAlity;  that  the  tissues,  therefore,  are 
delicate,  and  the  organs  weak  and  easily  deranged.  Pathologi- 
cal chemistry  and  microscopical  research  enable  us  to  go  even 
a  step  beyond  this,  and  afford  ground  for  believing  that  in  a 
portion  of  the  recently  formed  blood — the  "young  blood,'*  as 
Mr.  Simon  terms  it — the  proteiniform  and  oleaginous  principles 
are  not  perfectly  elaborated,  and  consequently  are  less  organ- 
izable  than  those  which  are  formed  in  health,  more  apt  to  become 
granular,  more  prone  to  aggregation  into  masses ;  that  the  fatty 
matter  is  of  a  lower  grade  than  healthy  fat,  and  approximates 
to  the  nature  of  cholesterine ;  and  that  these  deviations  from 
the  healthy  type,  both  of  the  blood  and  of  the  blastema  from 
which  the  tissues  are  formed,  produce  the  various  observed 
anomalies  in  the  growth  and  development  of  the  body,  and  give 
rise  to  products  which  constitute  the  pabulum  of  tubercle.  Be- 
yond this  we  are  unable  at  present  to  proceed,  for  there  are  no 
trustworthy  data  for  our  guidance.  Nay,  more^  it  seems  im- 
probable that  we  shall  ever  arrive  much  nearer  to  the  truth  than 
the  point  here  indicated.  The  revelations  of  science  may  ulti- 
mately throw  additional  light  on  the  precise  character  and  con- 
stitution of  the  blood  at  different  stages  of  the  disease,  but  they 
can  never  bring  to  light  the  hidden  power  which  regulates  mole- 
cular aggregation  and  cell  development,  modifies  the  character 
and  action  of  the  corpuscles  of  the  blood,  determines  the  trans- 
formation of  its  various  constituents,  and  stamps  the  different 
tissues  with  their  respective  characters.  This  vital  or  formative 
power,  which  operates  in  accordance  with  fixed  laws  impressed 
upon  us  by  our  Creator,  must  ever  be  beyond  man's  compre- 

^  Dr.  Copland  on  "Consumption." 

'  For  a  detailed  account  of  various  theories  which  have  been  advanced 
resp<'cting  consumption,  see  Ancell,  lib.  cit.,  pp.  648-579. 
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hension ;  and  all  that  can  be  surmised  respecting  it  is,  that  so 
long  as  certain  conditions  exist,  it  promotes  the  elaboration  of 
healthy  blood,  and  leads  to  healthy  assimilation,  healthy  nutrition, 
healthy  excretion — in  a  word,  to  the  maintenance  of  health ;  that 
any  alteration  in  these  conditions,  by  giving  a  fresh  direction 
to,  or  otherwise  interfering  with,  the  exercise  of  this  power, 
modifies  the  results  which  it  produces  in  our  organization,  leads 
to  altered  chemical  action,  and  so  to  changes  in  the  character 
of  the  blood ;  and  that  this  derangement,  which  issues  under 
certain  circumstances  in  the  formation  of  tubercle,  constitutes 
the  essence  of  consumption.  Why  disturbance  of  the  system 
should  tend  in  certain  instances  only  to  the  production  of  the 
peculiar  chemical  changes  whereby  tubercle  is  generated,  is  one 
of  the  mysteries  which  we  shall  probably  «ver  fail  to  unravel. 
The  fact  is  akin  to  many  others  of  a  similar  nature,  and  may  be 
illustrated  by  the  variations  in  complexion,  visatje,  form,  stature, 
and  constitution  observed  amongst  children  of  different  families, 
and  even  amongst  children  born  of  the  same  parents.  It  is 
explicable  only  by  supposing  that  there  is  an  inherent  difference 
in  the  formative  power  implanted  in  each  individual,  and  a  cor- 
responding difference  in  the  abnormal  chemical  combinations  to 
which,  when  deranged,  this  power  gives  rise,  and  thus  it  is  more 
prone  in  some  persons  than  in  others  to  promote  those  peculiar 
abnormal  combinations  of  the  constituents  of  the  blood  which 
result  in  the  formation  of  tubercle.  Observation  has  led  to  the 
belief  that,  in  some  instances,  repression  of  the  skin's  action 
may  be  the  cause  which  first  upsets  the  balance  of  the  machine; 
in  some  impaired  respiratory  action,  or  the  respiration  of  an 
unrenewed  or  vitiated  atmosphere ;  in  some  defective  action  of 
the  liver ;  in  some  impei^fect  digestion  or  primary  mal-assimila- 
tion  ;  in  some  secondary  mal-assimilation  ;  in  some  an  inherited 
deficiency  of  organic  nervous  force ;  in  some  a  derangement  or 
exhaustion  of  nervous  energy,  whether  produced  by  mcnta.1  or 
physical  causes;  in  some  the  introduction  of  a  morbid  poison, 
such  as  that  of  syphilis,  into  the  blood ;  and,  in  others,  disturb- 
ance of  the  uterine  function,  or  the  occurrence  of  any  morbid 
action  which  serves  to  depress  the  system,  and  derange  the 
general  health.  But,  whatever  the  disturbing  cause  may  be, 
the  conditions  which  are  invariably  antecedent  to  the  formation 
of  tubercle,  are  defective  vital  formative  power,  an  impoverished 
blood,  imperfect  assimilation  and  general  mal-nutrition :  these 
constitute  the  essence  of  consumption.  This  brings  us  to  a 
consideration  of  the  predisposing  and  exciting  causes  of  the 
disease. 

It  will  be  obvious,  from  what  has  been  already  stated,  that 
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amongst  these  must  be  classed  a  great  variety  of  agencies.  The 
inheritance  of  a  scrofulous  or  tuberculous  tendency,  long-con- 
tinued exposure  to  cold  and  wet,  improper  or  insufficient  diet, 
irregularities  of  living,  insufficient  exercise,  unhealthy  and  seden- 
tary occupations,  the  constant  inhalation  of  a  vitiated  atmosphere, 
the  depressing  influence  of  an  unsuitable  climate  or  locality,  the 
indulgence  of  vicious  habits,  excessive  sexual  intercourse,  over- 
protracted  suckling,  and  long-continued  grief  and  mental  anxiety, 
are  amongst  the  causes  which  most  powerfully  predispose  to  the 
inroad  of  consumption;  whilst  irritation  and  congestion  of  the 
lungs,  whether  produced  mechanically  as  in  the  case  of  the 
Sheffield  fork  and  needle  grinders,  or  through  the  agency  of  in- 
fluenza, catarrh,  and  other  diseases  which,  in  the  absence  of  a 
predisposition  to  consumption,  would  pass  away  without  pro- 
ducing the  development  of  that  disorder,  may  be  regarded  as  its 
more  common  exciting  causes.* 

Without  going  into  the  operation  of  these  causes,  the  influence 
of  which  has  been  fully  discussed  by  several  authors,  I  feel  bound 
to  remark  on  some  few  points  on  which  erroneous  views  are 
generally  entertained. 

Common  observation  has  stamped  consumption  as  an  hereditary 
disorder,  and  amongst  the  public  the  opinion  is  entertained  that 
in  a  vast  majority  of  cases  the  disease  is  traceable  to  an  hereditary 
taint.  "We  have  no  consumption  in  our  family,"  is  considered 
a  conclusive  reply  to  the  inquiry,  whether  certain  symptoms  may 
not  be  attributable  to  that  disease.  On  the  other  hand,  a  large 
portion  of  the  profession  has  been  unwilling  to  admit  the  ex- 
tended operation  of  an  hereditary  tendency;  and  statistics  have 
been  published  by  various  observers  to  prove  that  this  influence 
does  not  operate  in  more  than  24  or  25  per  cent,  of  the  cases 
met  with  in  practice.  Thus,  the  records  of  the  Brompton  Hos- 
pital^ are  supposed  to  show  an  hereditary  tendency  in  246  only 
out  of  1010  cases,  or  in  other  words  to  prove  its  influence  in  only 
24.4  per  cent.  But  the  truth  I  believe  lies  between  these  two 
extremes.  Without  denying  that  consumption  may  be  acquired, 
or  that  it  is  acquired  in  many  instances  through  the  agency  of 
causes  conducive  to  nervous  exhaustion,  an  impoverished  blood, 
and  feeble  health,  I  do  not  hesitate  to  assert  that  an  hereditary 
predisposition  exercises  a  far  more  extended  influence  than  is 
indicated  by  the  Brompton  Hospital  repor.t.     The  24.4  per  cent. 

'  For  evidence  respectinj^  agencies  such  as  thes^  in  exciting  the  disease, 
see  Sir  James  Clark's  work  on  "Consumption,"  and  Mr.  Ancell's  treatise  on 
"Tuberculosis." 

'  See  first  report  of  the  Brompton  Hospital  for  Diseases  of  the  Chest. 
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which  is  there  referred  to  relates  only  to  a  predisposition  ac- 
quired from  an  avowedly  consumptive  parent,  and  does  not  in- 
clude the  many  cases  in  which  the  tendency  has  been  inherited 
from  a  parent  who,  though  he  may  not  have  exhibited  at  the 
time  the  report  was  drawn  any  decided  symptoms  of  consumption, 
has  come  nevertheless  from  a  consumptive  stock,  and  eventually 
may  have  died  consumptive,  or  who  again,  though  not  himself 
consumptive,  may  have  lost  brothers  and  sisters  of  consumption, 
and  may  have  inherited  and  transmitted  a  consumptive  disposi- 
tion. 

The  great  discrepancies  observable  in  the  opinions  expressed 
by  authors  relative  to  the  hereditary  transmission  of  the  disease, 
are  explicable  only  by  assuming  a  difference  in  the  mode  in  which 
the  inheritance  of  the  tendency  is  calculated;*  and,  as  the  matter 
is  one  which  has  important  bearings  on  many  social  questions, 
I  have  taken  considerable  trouble  to  arrive  at  a  correct  con- 
clusion. The  result  will  be  seen  by  an  inspection  of  the  sub- 
joined table,  which  shows  that  if  the  inquiry  be  limited  to  the 
direct  transmission  of  the  disease  from  either  parent,  the  pro- 
portion which  the  cases  of  inherited  disease  will  bear  to  the 
whole  mass  of  cases  of  consumption,  will  be  about  25.7  per  cent. ; 
whereas,  if  the  existence  of  the  disease  in  either  grandparent  be 
considered  as  evidence  of  the  transmission  of  the  disease  to  the 
grandchildren,  the  proportion  will  rise  to  43.6  per  cent. ;  and  if 
the  predisposing  influence  exhibited  by  the  death  of  uncles  or 
aunts  from  consumption  be  included  in  the  calculation,  the  pro- 
portion will  rise  to  59.5  per  cent.  Thus  the  various  conflicting 
statements  may  be  reconciled,  and  a  trustworthy  insight  ob- 
tained as  to  the  bearing  of  an  intermarriage  with  a  consumptive 
family. 

1  Thus,  M.  Louis  names  one-twelfth  as  the  proportion  of  cases  in  which  a 
consumptive  disposition  is  inherited ;  M.  Piorry  one-fourth  as  the  proportion  of 
his  hereditary  cases  ;  the  Brompton  Hospital  about  one-fourth  ;  Dr.  Cotton 
rather  less  than  two-fifths;  M,  Briquet  two-fifths ;  Dr.  Copland  nearly  one 
half;  M.  Portal  two-thirds;  M.  Rufz  somewhat  more  than  three-fifths;  M. 
Ruysch  four-fifths. 
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Table  exhibiting  the  existence  or  non-existence  of  an  heredi- 
tary tendency  in  385  cases  of  consumption.  The  cases 
were  taken  indiscriminately  from  hospital  and  private  prac- 
tice, the  only  cases  excluded  being  those  in  which  the  fam- 
ily history  could  not  be  ascertained  with  tolerable  certainty. 
In  every  instance  in  which  a  parent  died  consumptive  the 
tendency  is  referred  to  that  head ;  in  cases  in  which  the 
parents  escaped,  but  a  grandparent  died  consumptive,  the 
tendency  is  referred  to  that  head.  In  no  instance  is  an 
hereditary  transmission  assumed  in  the  collateral  relation- 
ship of  uncles  and  aunts,  unless  two  or  more  uncles  or 
aunts  in  the  branch  of  the  family  had  fallen  victims  to  the 
disease. 


Males. 

Females. 

Father  eoneumptive,     .... 

27 

21 

Mother  do. 

24 

16 

'  99  or  25.7  per  cent. 

c 

Father  and  Mother  do.,    .     .     . 
Grandfather  (paternal)  do.,  .     . 

6 
11 

5 
10 

J 

s 
u 

Grandmother      do.         do.,  .     . 
Grandfather  (maternal)  do.,,     . 

10 
8 

8 
9 

•  69  or  17.9  per  cent. 

o 

X 

u 
o 

Grandmother       do.        do. , .     . 

8 

5 

. 

Uncles  or  aunts  (paternal)  do.,  . 
Uncles  or  aunts  (maternal)  do. , 

14 
17 

15 
15 

'61  or  15.8  per  cent 

No  consuifiptive  taint  in  either  ) 
of  the  above  relations,              ) 

87 

69 

1    156  or  40.5  per  cent. 

Total, 

212 

173 

It  is  obviously  impossible  to  obtain  any  data  for  an  opinion 
as  to  the  proportion  of  persons  who,  though  born  of  consumptive 
parents,  pass  through  life  without  exhibiting  any  symptoms  of 
the  disease.  The  experience  of  life  insurance  offices  shows  that 
it  is  small,  and  this  conclusion  must  be  indorsed  by  all  who  have 
had  an  extended  sphere  of  observation.  Whole  families  are 
sometimes  swept  away,  and  even  under  favorable  hygienic  cir- 
cumstances, a  few  members  only  ordinarily  escape.  M.  Roche 
has  gone  so  far  as  to  assert  that  the  children  of  consumptive 
parents  almost  necessarily  prove  victims  of  the  disease ;  and  if 
the  statement  were  restricted  to  those  persons  whose  parents 
were  both  consumptive,  my  own  experience  would  have  led  me 
to  concur  with  M.  Roche.     But  the  proportion  of  cases  in  which 
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a  transmitted  tendency  to  the  disease  is  developed  in  the  chil- 
dren is  not  so  large  when  one  parent  was  healthy.  In  that  case, 
as  far  as  my  observation  has  gone,  the  disease  is  developed 
sooner  or  later  in  about  three-fifths  of  the  offspring,  and  is  espe- 
cially prone  to  be  developed  in  the  children  of  that  sex  to  which 
the  consumptive  parent  belonged ;  so  that  the  daughters  of  a 
consumptive  mother  will  often  fall  victims  to  the  disease  whilst 
their  brothers  escape,  and  the  sons  of  a  consumptive  father 
whilst  their  sisters  escape.  Whether  the  sex  of  the  grandparent 
from  whom  the  disease  is  transmitted  has  any  influence  in  deter- 
mining a  proclivity  to  the  disorder  in  the  corresponding  sex 
amongst  the  grandchildren,  is  a  point  which  I  have  been  unable 
as  yet  to  ascertain,  but  the  extraordinary  facts  lately  elicited 
in  Norway  and  Sweden  respecting  the  hereditary  transmission 
of  leprosy^  renders  such  an  influence  extremely  probable. 

Another  fallacy  which  commonly  prevails,  is  respecting  the 
age  at  which  consumption  occurs.  Amongst  the  non-professional 
public,  youth  is  considered  the  harvest-time  of  consumption,  and 
middle  age  the  extreme  limit  of  the  period  within  which  the  whole 
crop  is  garnered  ;  and  even  in  the  ranks  of  our  own  profession  there 
is  too  frequently  a  disposition  to  regard  the  disease  as  occurring 
almost  exclusively  in  early  or  middle  life.  But  nothing  can  be 
further  from  the  truth,  or  more  utterly  at  variance  with  modern 
statistics.  The  post-mortem  records  of  St.  George's  Hospital 
show  that  a  large  percentage  of  persons  who  die  over  sixty  years 
of  age  are  affected  with  pulmonary  consumption,*  and  the  valu- 

1  See  "British  and  Foreign  Med.-Cbir.  Review,''  for  April,  1858,  pp.  832- 
846. 

^  The  subjoined  table  exhibits  the  number  and  age  of  the  patients  who 
died  in  St.  George's  Hospital  during  the  ten  years  ending  December  31, 
1850,  distinguishing  those  in  whom  tubercle  exi!?ted  in  the  lungs,  and  the 
percentage  which  those  cases  bear  to  the  total  number  of  cases  examined. 
See  ''Decennium  Path.'' 


- 

Number  of  patients 
eiiimiD«4. 

Tubercles  in  the  lungs. 

Percentage  of  pnImo> 
nary  tubereuloflis. 

i 
1 

'3 

i 

55 

^ 

d 

X  o 

1 

1 

i 
1 

i 

From  birth  to  15 
inclusive,     .     . 

From  15  to  30,  . 
••  30  to  46,  . 
••      45  to  60,   . 

Above  60,       .     . 

Age  unknown,    . 

94 
377 
472 
299 
109 

74 

60 

259 

179 

139 

58 

37 

154 
636 
651 
438 
167 
111 

20 
128 
120 
6ft 
10 
14 

17 
82 

?? 

1 
10 

0 

1 

0 
0 
0 
2 

37 
211 
155 
77 
11 
26 

21.2 
.33.9 
25.4 
22.0 
9.1 
18.9 

28.3  '  24.0 
31.5  !  33.1 
19.5  ,  23.8 
7.9      17.5 
1.7        6.5 
27.0      23.4 

Total,  .     . 

1425      732 

2157 

358 

156 

3 

517 

25.1 

21.3      23.9 

1 
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able  reports  of  the  Registrar-General  confirm  in  a  striking 
manner  the  extended  operation  of  a  tuberculous  disposition,  and 
prove  that,  in  relation  to  the  number  of  persons  living  at  the 
respective  ages,  the  mortality  from  consumption  does  not  vary 
materially  between  the  ages  of  fifteen  and  seventy,  but  is  actu- 
ally somewhat  less  between  the  ages  of  ten  and  forty  than  it  is 
between  the  ages  of  forty  and  seventy.^ 

A  still  more  prevalent,  and  a  most  mischievous  error  relates 
to  the  predisposing  agency  of  cold  and  wet,  and  atmospheric  vi- 
cissitudes. Nothing  is  more  common  than  to  hear  consumption 
attributed  to  the  eflect  of  wet  and  cold,  the  inclemency  of  the 
season,  or  the  variableness  of  the  climate  in  which  the  person  is 
resident;  and  nothing,  unhappily,  is  more  consistent  than  the 
practice  which  is  based  on  this  supposition.  Incased  in  warm 
clothes,  and  shut  up  in  heated  rooms  from  which  every  breath  of 
fresh  air  is  carefully  excluded,  the  unfortunate  victim  to  this 
prevalent  superstition  becomes  rapidly  enervated  and  falls  an 
easy  prey  to  his  disorder.  But  careful  observation,  which  is 
amply  corroborated  by  statistical  records,  proves  incontestably 


^  The  subjoined  table  is  constructed  from  tbe  Registrnr-Gcnerars  returns 
for  1847,  in  which  the  deaths  from  consumption  in  all  En^jjland  and  Wales 
at  the  several  epochj*  of  life  are  given  in  connection  with  the  numberof  per- 
sona of  each  sj)ecified  age  living  in  the  middle  of  that  year : 


Tears  of 

Mortality  from  i 

htbisis. 

Estimated  population  in  1S47. 

Ratio  of  tbe 
deatliM  from 

phtbiMs  to  the 

»«*. 

Both 

e0timiit4*d 

Males. 

Females. 

roxes. 

Males. 

Females. 

Both  sexes. 

impiilatioo  - 

Under  5 

2642 

2559 

5201 

1,112,027 

1.136,766 

2,248,793 

1  in  432.3 

5—10 

780 

876 

1656 

1,020,042 

1,022,576 

2.042.618 

1233.4 

10—15 

910 

1432 

2342 

942,534 

915.115 

1.857,649 

793.1 

15—20 

2294 

3232 

5526 

836,845 

865,094 

1,701.939 

307.9 

20—25 

3521 

3899 

7420 

774,542 

888,360 

1,662,902 

224.1 

25—30 

2983 

3683 

6666 

657,138 

722,120 

1.379.258 

20H.9 

30—35 

2373 

3094 

5467 

604,706 

646.972 

1,251,678 

228.9 

35—40 

2212 

2545 

4757 

465,847 

482.871 

948,718 

199.4 

40—45 

1847 

1903 

3750 

466.338 

486,047 

952,385 

253.9 

45—50 

1534 

1404 

2938 

345,472 

349,380 

694,852 

236.5 

50—55 

1261 

.  nil 

2372 

328.848 

351.469 

680.317 

286  8 

55-00 

1025 

874 

1899 

202,956 

217,199 

420,155 

221.2 

60—65 

749 

715 

1464 

223,801 

247.912 

471.713 

322.2 

65—70 

515 

505 

1020 

129,211 

149.231 

278,542 

273.1 

70—75 

253 

246 

499 

111,365 

129,120 

240,485 

481.9 

75—80 

128 

109 

237 

59,546 

69,089 

128,635 

542.8 

80—85 

41 

26 

67 

33,295 

42.745 

76,040 

1134.6 

85—90 

9 

10 

19 

10,770 

14,881 

25,651 

1350.0  1 

90—95 

2 

3 

5 

2,662 

4,333 

6,995 

1399.0  : 

95  and 

upwards, 

—  ■ 

— 

— 

622 

1,175 

1,797 

— 

All  ages. 

25,083 

28,234 

53,317 

8,368,914 

8,755,174 

17,124,088 

1  in  321.0 
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that  the  pure  air  of  heaven  which  God  has  provided  for  us  to 
breathe,  and  the  variations  of  temperature,  to  which  in  His  all- 
wise  providence  He  has  seen  fit  to  subject  us,  are  not  so  noxious 
or  productive  of  ill  health  as  man  in  his  ignorance  has  often- 
times asserted.  No  climate  is  more  variable  than  ours,  and 
none  certainly  is  more  healthy,  as  proved  beyond  dispute  by  the 
bills  of  mortality.  Even  if  considered  solely  in  its  relation  to 
consumption,  England  will  bear  comparison  with  any  other 
equally  civilized  country.  The  subjoined  statistics  are  decisive 
on  this  point,*  whilst  modern  research  has  tended  to  show  that 
the  vicious  habits  of  civilized  life,  the  confined  atmosphbre  of  the 
dwellings,  the  want  of  sufficient  active  out-door  exercise,  the 
various  depressing  passions,  and  the  exhaustion  of  mind  and 
body  resulting  from  the  anxious  struggles  and  vicissitudes  of 
life,  have  far  more  influence  than  wet  and  cold  in  preparing  the 
way  for  the  inroad  of  consumption.  Indeed,  those  classes  of 
the  community  who  lead  an  active  out-door  life,  though  neces- 
sarily exposed  to  wet  and  cold,  are  precisely  those  who  are  least 
subject  to  consumption.'*  Even  when  the  disease  is  already  de- 
veloped or  far  advanced,  the  pernicious  effects  resulting  from 
over-caution  in  respect  to  exposure  to  atmospheric  vicissitudes 
are  often  painfully  apparent.     Nowhere  is  this  more  strikingly 

*  The  following  tabic,  constructed  as  the  result  of  his  researches  by  Dr. 
Caspar,  of  Berlin  (see  *'  British  and  Foreign  Keview,''  July,  1847),  exhibits 
the  ratio  of  deaths  from  phthisis  to  the  deaths  from  all  causes  in  the  follow- 
ing localities: 

Id  Berlin,  duriDg  10  years,  there  woa  1  death  from  phthisis  to  5.7  deaths  from  all  caases. 

•  '•  6.5  " 

6.2 
4.6  " 

••  5.  *• 

a  7j 

6.7 
"  5.9  " 

whilst  from  other  sources  we  learn  (see  "  Bullet,  de  TAcad^mie,"  Aoiit, 
1839),  that  at  the  civil  hospitals  in  Rome  I  in  3.4  of  the  deaths  from  all 
causes  is  due  to  phthisis ;  in  Naples  1  in  2.33. 

*  Thus  Verhaegle  reports  that  the  deaths  from  consumption,  in  relation  to 
the  deaths  from  all  causes,  amount  to  19  per  cent,  amongst  the  population  of 
the  interior,  whilst  the  deaths  from  the  same  cause  among  seamen  at  Ostend 
are  limited  to  4.6  per  cent,  (see  "  Ediub.  Med.  Journ.,"  May,  185'.»,  p.  1063); 
and  Dr.  Christison,  to  the  same  effect,  tells  us  "  that  in  Glasgow  380  persons 
in  every  100,000  of  the  population  die  annually  of  consumption,  whilst 
in  Edinburgh  283  is  the  number;  in  the  Highlands,  179;  in  tne  Lothians, 
a  line  agricultural  country,  only  125;  and  in  Berwickshire,  where  there  are 
no  towns  with  over  3500  inhabitants,  there  are  only  106  deaths  frojii  con- 
sumption in  100,000;"  and  further,  that  the  natives  of  the  Western  Isles  of 
Scotland  are  almost  entirely  free  from  the  disease.  So,  again.  Dr.  Living- 
stone, the  African  explorer,  has  shown  that  the  native  tribes  of  South  Af- 
rica, who  live  an  out-door  life  and  know  nothing  of  town  employments  and 
the  confinement  of  civilized  life,  are  free  from  the  curse  of  consumption. 


P«^i^                   4 

a 

Loodon,              2 

'« 

Hiimburg,          8 

•♦ 

^tiittgnrd,         10 

u 

New  York.        11 

«* 

Philadelphia,     7 

u 

Baltimore,          8 

•» 
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t( 

368  PULMONARY    CONSUMPTION. 

exemplified  than  at  our  large  hospitals,  where  the  consumptive 
out- door  patient  who,  ill  clad  and  often  ill  fed,  in  hot  weather 
and  in  cold,  on  wet  days  as  .on  dry,  has  come  to  the  hospital 
twice  a  week  for  medicine,  notoriously  lives  far  longer  than  his 
brother  who,  more  fortunate  in  being  well  fed  and  protected 
from  the  inclemency  of  the  weather,  is  shut  up  in  the  equably 
heated  wards  of  the  hospital,  and  thus  loses  the  bracing,  invig- 
orating stimulus  of  the  fresh  breezes  of  heaven. 

Without  further  discussing  the  predisposing  causes  of  con- 
sumption, we  will  pass  on  to  the  consideration  of  tubercle,  the 
material  which  forms  the  characteristic  anatomical  element  of 
the  disorder. 

Tubercle  is  a  substance  formed  by  a  retrogracle  metamorphosis 
of  an  exudation  from  the  blood.  It  is  a  material  of  imperfect 
organization  and  low  vitality,  unfit  for  the  construction  of  new 
tissues,  and  therefore  purely  excrementitious.  Sometimes  it  is 
deposited  in  one  organ,  sometimes  in  another,  sometimes  in  all 
the  organs  of  the  body;  but  in  every  instance  it  is  a  foreign 
body,  and  damages  the  organs  in  which  it  is  imbedded.  In  ap- 
pearance it  varies  greatly,  the  varieties  observed  being  referable 
in  part  to  differences  of  structure,  but  partly  also  to  the  age  and 
extent  of  the  deposit.  It  may  exist  in  two  distinct  forms.  In 
the  one  it  produces  minute,  firm,  semi-transparent  granules  of  a 
bluish  gray  color,  very  different  in  appearance  from  ordinary 
tubercle,  and  known  as  "gray  miliary  tubercles."  These  may 
be  sparsely  scattered  through  the  lungs,  or  may  crowd  their  en- 
tire tissue.  In  most  instances  they  are  isolated,  and  sometimes 
are  so  minute  as  to  be  scarcely  discernible  by  the  naked  eye,  but 
more  commonly  they  are  about  the  size  of  a  millet-seed,  and 
occasionally,  when  several  of  them  coalesce,  they  may  form  a 
mass  as  large  as  a  small  pea.  Usually  firm  and  of  a  semi-car- 
tilaginous hardness,  they  are  occasionally  softer  and  less  resist- 
ant, and  admit  of  being  crushed  between  the  fingers,  whilst  not 
unfrequently  they  are  intermixed  with  black  pigmentary  matter, 
or  else  are  surrounded  by  it. 

The  other  and  more  common  form  of  deposit  is  that  known 
under  the  title  of  "crude  yellow  tubercle."  This  form  of  tubercle 
is  quite  opaque,  and  varies  in  color  from  a  dirty  white  to  a  drab 
or  a  bright  buff,  and  in  consistence  from  that  of  firm  tough 
cheese  to  that  of  diflluent  cream  cheese.  In  many  instances  it 
exists  in  roundish  or  irregularly-shaped,  isolated  masses;  in 
others,  a  large  portion  of  the  lung  is  infiltrated  with  it ;  and  in 
others,  again,  it  forms  isolated  masses  in  one  part  of  the  lung, 
and  in  another  infiltrates  large  portions  of  the  lung-tissue.  The 
isolated  deposits  may  vary  in  size  from  that  of  a  millet-seed  to 


PULMONARY    CONSUMPTION.  869 

that  of  a  hazel-nut  or  a  large  walnut, — the  larger  masses  being 
formed  by  the  aggregation  of  the  smaller  deposits,  which  give 
rise  to  compression  and  atrophy  of  the  intervening  tissue.  Thus 
the  size  of  the  tuberculous  masses  is  determined  by  the  extent 
of  lung-tissue  implicated  in  the  mischief,  and  their  shape  by  the 
form  of  the  spaces  in  which  the  deposits  take  place.  Not  un- 
frequently  the  deposit  is  soft  and  pultaceous  in  one  part  of  the 
lung,  firm  and  tough  in  another,  extremely  friable  in  yet  another; 
or,  if  the  deposit  be  old,  it  may  have  undergone  calcareous  or 
cretaceous  transformation,  and  may  prove  of  stony  hardness.  In 
another  class  of  cases,  the  tuberculous  matter  becomes  mixed 
up  with  dark-colored  carbonaceous  deposit,  which  not  only  colors 
the  tubercle,  but  gives  a  bluish-black  tinge  to  the  pulmonary 
tissue. 

Opinions  have  varied  as  to  the  precise  relationship  subsisting 
between  these  two  forms  of  tubercular  deposit.  Laennec  and 
his  followers  regarded  the  gray  miliary  granulations  as  nascent 
tubercles,  the  germs  of  crude  yellow  tubercle,  whilst  others  have 
maintained  that  the  two  forms  of  deposit  are  essentially  distinct, 
and  not  merely  different  stages  of  the  same  deposit.  Even  in 
the  present  day  pathologists  are  not  agreed  on  the  subject.*  My 
own  opinion  is,  that  they  both  originate  in  perverted  nutritive 
action  consequent  on  a  tendency  to  tubercular  disease,  and 
though  intimately  allied  in  their  nature,  are  each  probably  con- 
nected with  a  somewhat  different  condition  of  the  system.^  The 
frequent  occurrence  of  extensive  deposits  of  gray  miliary  granu- 
lations without  any  appearance  of  yellow  tubercle,  and  of  yellow 
tubercle  without  any  trace  of  gray  granulation,  is  of  itself  suf- 
ficient proof  that  the  two  forms  of  deposit  are  independent  of 
each  other,  or,  at  least,  that  the  gray  granulation  is  not  a  stage 
through  which  yellow  tubercle  must  necessarily  pass.  On  the 
other  hand,  it  is  certain  that  both  varieties  occasionally  coexist 
in  the  same  lung,  and  even  in  the  same  parts  of  an  affected  lung; 
nay,  more,  specks  of  yellow  tubercle  may  be  sometimes  observed 
imbedded  in  the  substance  of  the  gray  granulations,  as  if  the 
gray  granulations  may  undergo  degeneration  and  may  be  ulti- 

1  See  Laennec  (loc.  cit.),  Louis,  Bayle,  Rokitansky,  Henle,  Vogol,  Lebert 
A  concise  review  o!  the  different  opinions  entertained  on  the  subject  is  given 
by  Ancell,  loc.  cit.,  pp.  127-132. 

*  Rokitansky  lends  the  weight  of  his  authority  to  this  view,  but  M.  Ville- 
min,  whose  experiments  on  the  inoculation  of  tubercle  have  thrown  consider- 
able light  on  the  causation  of  tuberculosis,  draws  no  distinction  between  the 
two  forms  of  deposit.  Indeed,  if  the  results  he  Obtained  are  not  due  to  some 
peculiarity  in  the  animals  on  which  he  operated,  irwould  appear  that  Laen- 
nec's  suggestion  is  correct,  and  that  the  gray  miliary  is  in  many  instances 
the  earliest  form  of  tubercle. 

24 
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raately  transformed  into  yellow  tubercles.  Further,  the  differ- 
ences observed  between  these  two  varieties  of  tubercle  disappear 
in  great  measure  when  recourse  is  had  to  chemical  analysis  and 
microscopical  research.  The  microscope  has  shown  that  tuber- 
cle, whether  "gray  miliary*'  or  "crude  yellow  tubercle,"  con- 
sists of  granular  matter,  elementary  molecules,  and  fat  globules, 
and  of  so-called  tubercle  corpuscles,  which  are  imperfectly 
formed  cells  of  irregular  and  often  angular  shape,  containing 
granules,  but  without  any  distinct  nucleus.  The  relative  propor- 
tion of  these  constituents  varies  greatly  in  different  forms  of 
tubercle,  and  to  these  variations  are  attributable  the  differences 
observed  in  the  appearance  of  that  deposit.  In  recent  and  firm 
tubercle,  and  especially  in  the  gray  miliary  tubercle,  the  cell 
element  prevails  and  fatty  matter  exists  in  the  smallest  possible 
quantity ;  whilst  in  soft  yellow  tubercle  of  low  vitality,  and  in 
old  tubercle  which  is  undergoing  degeneration  and  softening, 
the  fatty  and  granular  matters  are  in  much  larger  quantity,  and 
•the  cells  fewer  in  number,  if  not  altogether  absent.^  Epithe- 
lium, pus-globules,  and  portions  of  yellow  elastic  fibrous  tissue, 
the  products  of  disintegration  of  the  lung,  may  also  be  visible. 
When  calcareous  or  cretaceous  transformation  has  taken  place, 
earthy  granules  are  seen  of  irregular  form  and  size,  and  crystals 
of  cholesterine  are  frequently  present ;  whilst  if  pigmentary 
matter  exists,  it  is  seen  as  black  molecules  infiltrating  the 
tubercle,  or  else  is  collected  round  it  into  small,  irregular  black 
masses. 

Chemistry,  equally  with  the  microscope,  has  failed  to  point 
out  any  very  great  difference  between  "gray  miliary"  and 
"crude  yellow"  tubercle.  Chemists  are  agreed  in  regarding 
tubercle  as  consisting  of  some  modified  protein  compound  or 
compounds  with  fat  and  earthy  salts  ;*  they  disagree  only  as  to 

^  It  has  been  suggested  by  Dr.  Cotton  (loo.  cit.,  p.  IG)  that  these  differ- 
ences in  the  relative  proportion  of  the  constituents  of  tubercles  are  due  not 
only  to  the  age  of  the  tubercle  and  the  precise  btage  of  its  degeneration,  but 
to  the  **  degree  of  phthisis"  which  has  produced  it,  and  that  to  this,  in  a 
great  measure,  are  attributable  the  varieties  in  the  course  and  duration  of 
the  disease.  I  am  strongly  inclined  to  believe  that  the  influence  here  refer- 
red to  does  modify  the  character  of  tubercles,  but  it  will  not  wholly  serve  to 
explain  the  difference  between  the  "gray  miliary"  and  the  •*  crude  yellow" 
or  scrofulous  tubercles,  which  arc  probably  connected  with  different  states 
of  constitution. 

*  Scherer  gives  the  following  as  the  result  of  an  analysis  of  tubercles  after 
the  salts  and  all  foreign  matters  had  been  carefully  removed,  viz. : 

Carbon,  63.888 

Hydrogen, *    .       7.112 

Nitrogen 17.237 

Oxygen,  21.767 

This  corresponds  with  the  formula  C^jHjjNjOu.     Hence,  tubercle  may  be 
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the  precise  character  and  relative  proportion  of  these  constit- 
uents in  the  specimens  they  have  severally  examined.  The 
albuminoid  matters,  however,  appear  to  exist  in  largest  quantity 
in  firm  and  recent  tubercle ;  the  fatty  matters  and  the  earthy 
salts — which  consist  principally  of  carbonate  and  phosphate  of 
lime,  with  a  small  portion  of  some  salt  of  soda — in  old  tubercle, 
or  in  tubercle  which  has  undergone  transformation  subsequent 
to  its  deposition.' 

Tubercle  possesses  one  feature  by  which  it  is  distinguished 
from  most  other  modifications  of  deposit  in  the  lungs,  namely, 
that  it  is  reproducible  by  inoculation.  M.  Villemin  has  shown^ 
that  when  the  anatomical  elements  of  tubercle  are  introduced 
into  any  part  of  the  body,  miliary  tubercles  are  developed  in  the 
lung,  and  he  has  thus  succeeded  in  establishing  an  important 
distinction  between  true  tubercle  and  syphilitic,  fibroid  and  other 
nodular  deposits  which  often  occur  in  the  lungs,  and  which  not 
only  give  rise  to  the  symptoms  of  phthisis  during  life,  but  are 
too  often  regarded  after  death  as  of  a  tubercular  nature.  ^ 

Tubercle,  when  once  deposited,  may  long  remain  very  nearly 
in  statu  quoy  or  may  slowly  or  speedily  undergo  transformation. 
The  precise  nature  and  rapidity  of  the  change  will  depend  in  part 
on  the  original  constitution  of  the  deposit,  and  partly  on  the  ex- 
isting condition  of  the  patient's  system.  The  gray  miliary 
tubercle  does  not  ordinarily  break  up  or  undergo  softening ;  it 
loses  its  transparency,  and  ultimately  shrinks  into  a  dense,  hard, 
tough  mass.  In  certain  instances,  however,  in  which  it  becomes 
the  seat  of  yellow  tubercular  deposit,  or  undergoes  transforma- 
tion into  yellow  tubercle,  it  loses  this  character,  and  is  liable  to 
soften  and  break  up ;  in  others  it  becomes  the  seat  of  slight  earthy 
deposit. 

Yellow  tubercle,  on  the  contrary,  is  prone  to  soften,  the  pro- 
cess of  disintegration  commencing  sometimes  in  the  centre  of  the 
tuberculous  mass,  but  more  commonly  at  its  periphery.^  Soft- 
ening, however,  does  not  necessarily  occur  in  yellow  tubercle. 
It  usually  takes  place  sooner  or  later  if  the  patient's  health  con- 
regarded  as  protein  (C^^tllggNgO,^)  from  which  five  atoms  of  carbon,  one  of 
hydrojijen,  and  one  of  oxygen  have  been  removed.  (See  Simons's  '*  Chemis- 
try," translated  by  Dr.  Day,  p.  479.) 

1  For  full  particulars  respecting  the  chemical  analysis  of  tubercle  by  Thd- 
nard,  Lassaigne,  Hecht,  Boudet,  Goterbock,  Scharlau,  Vogcl,  Lehmann, 
Leli^ritier,  Scherer,  Preuss,  Wood,  Simon,  Glover,  and  others,  see  Ancell, 
loc.  cit,  pp.  143-151.  Also  an  analysis  by  Wright,  "  Med.  T?imes,"  vol.  ii, 
pp.  418-419. 

2  "Gazette  Hebdomadaire,"  1865-6. 

'  For  a  detailed  explanation  of  the  modes  in  which  softening  occurs,  see 
Lebert,  loc.  cit. 
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tinues  to  fail ;  in  which  case  the  tissue  entangled  in  the  tuber- 
culous mass  or  immediately  surrounding  the  softened  tubercle 
becomes  inflamed  and  ulcerates,  the  softened  scrofulous  matter, 
mixed  with  portions  of  the  disintegrated  lung-tissue,  finds  its  way 
into  the  air-passages,  excites  cough,  and  is  then  expectorated 
and  got  rid  of,  leaving  cavities  or  vomicae  in  the  lungs.  But  if 
the  patient's  health  improves,  and  the  tendency  to  the  disease 
is  arrested,  the  tubercles  may  remain  in  statu  quo,  or  may  ulti- 
mately be  absorbed,  or  may  undergo  calcareous  or  cretaceous 
transformation.  After  softening  has  taken  place  and  the  disin- 
tegrated tubercle  has  been  removed  by  expectoration,  ihe  cavi- 
ties which  remain  in  the  lung  may  cicatrize  under  the  influence 
of  returning  health  and  increased  vital  power. 

Many  persons  have  argued  against  the  absorption  of  tubercle, 
and  have  boldly  asserted  that  its  absorption  is  impossible.  But 
there  are  no  valid  grounds  for  this  statement.  True  it  is  that 
the  general  health  and  the  tone  of  the  system  rarely  improve  so 
*far  as  to  render  absorption  of  tubercle  probable,  and  it  is  equally 
true  that  from  its  nature  and  position  tubercle  does  not  easily 
admit  of  absorption  ;  but  experience  at  the  bedside  and  observa- 
tion in  the  dead-house  leave  little  room  for  doubt  that  its  absorp- 
tion may  take  place  under  favorable  circumstances.  Its  gradual 
disappearance  from  the  glands  of  the  neck  and  other  external 
parts  of  the  body  admits  of  ocular  demonstration,  and  the  steth- 
oscope affords  presumptive  proof  of  its  occasional  absorption 
from  the  lungs ;  whilst  its  almost  entire  absence  from  the  tex- 
tures surrounding  the  cicatrices  of  old-healed  vomicae,  and  its  oc- 
casional transformation  into  cretaceous  or  calcareous  matter — 
which  implies  the  disappearance  of  the  liquid  and  animal  matter 
of  tubercle — complete  the  chain  of  evidence  which  induces  me, 
in  common  with  Andral,  Carswcll,  and  many  recent  pathologists, 
to  regard  its  absorption  as  possible. 

Tubercles  may  be  deposited  on  the  free  surface  of  the  mucous 
membrane  of  the  air-cells  or  bronchi,  or  in  the  pulmonary  tissue 
beneath  it — a  fact  which  has  an  important  bearing  on  the  causa- 
tion of  certain  physical  signs. ^  Very  generally  they  arc  depos- 
ited in  isolated  masses,  but  in  the  infiltrated  form  of  tubercular 
deposit  they  block  up  the  air-cells  and  smaller  bronchi,  just  after 
the  manner  of  inflammatory  exudation.  They  may  be  few  in 
number,  or  extremely  numerous,  and  may  be  distributed  through 
every  part  of  the  lungs,  though  generally  the  seat  of  their  de- 

1  Thus  the  deposit  of  tubercle  in  the  submucous  tissue  gives  rise,  as  I  be- 
lieve, to  the  more  marked  degrees  of  prolonged  expiration,  and  leads  to 
the  remarkable  phenomenon  of  dry  clicking.  (Sec  pp.  142-145  of  this  tri»ii- 
tise.) 
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posit  varies  with  the  age  of  the  patient  and  the  form  of  the  mal- 
ady. In  cases  of  acute  phthisis,  and  especially  when  the  deposit 
is  of  the  gray  miliary  variety,  tubercles  are  apt  to  be  dissemi- 
nated through  all  parts  of  the  lungs,  and  in  children  the  same 
fact  is  frequently  observed ;  but  in  chronic  cases  and  in  adults 
the  deposits  usually  commence  in  the  summit  of  the  lungs,  and 
become  scarcer  or  altogether  absent  in  the  lower  lobes.  In  a 
diagnostic  point  of  view,  this  fact  is  of  the  utmost  importance ; 
but  it  must  ever  be  borne  in  mind  that  exceptions  are  numerous, 
and  that  every  possible  variation  may  be  met  with.  In  most 
instances  both  lungs  are  affected  to  a  greater  or  less  extent,  but 
the  tubercle  is  deposited  earliest,  and  the  tubercular  deposit  is 
larger  in  amount,  and  in  a  more  advanced  stage  of  softening  at 
their  apices  than  in  their  middle  or  lower  portions;  so  that  when 
large,  empty  cavities  exist  at  the  summit  of  the  lungs,  smaller 
and  more  recent  vomicae  are  found  lower  down,  and  crude  un- 
softened  tubercle  or  healthy  lung-tissue  at  the  base.  But  some- 
times the  middle  or  base  of  one  or  both  lungs  is  alone  or  princi* 
pally  affected,  and  at  others  one  lung  may  escape  altogether, 
while  the  entire  structure  of  the  other  is  infiltrated  with  tubercle, 
or  broken  up  into  vomicae.  Sometimes,  again,  both  lungs  may 
be  partially  or  extensively  implicated,  but  the  tubercles  may  have 
undergone  degeneration  and  softening  in  the  one  lung,  whilst 
they  are  hard  and  present  all  the  characters  of  recent  deposits 
in  the  other. 

Andral,  Carswell,  Louis,  and  others,  have  asserted  that  tu- 
bercles are  more  commonly  found  in  the  left  than  in  the  right 
lung — a  statement,  which,  if  correct,  would  have  been  of  diag- 
nostic value.  But  careful  observation  in  the  wards  and  in  the 
dead-house  of  St.  George's  Hospital  has  convinced  me  that  this 
opinion  has  no  valid  foundation,  and  the  statistics  diligently  col- 
lected from  our  register  by  Dr.  Chambers*  show  that  the  state- 
ment commonly  promulgated  on  the  subject  is  at  variance  with 
the  facts  revealed  by  the  scalpel.* 

A  few  points  connected  with  vomicae  require  further  notice. 

1  Thus  among  617  consumptive  patients  examined  in  the  dead-house  of 
St.  George's  Hospital  during  the  ten  years  ending  December  31st,  1850, 
there  were  171  in  whom  tubercle  was  found  in  its  crude,  unsoftened  state. 
Of  these  32  had  tubercle  in  the  right  lung  and  not  in  the  left;  21  in  the  left 
and  not  in  the  right;  117  had  tubercle  in  both  lungs  ;  whilst  of  343  patients 
in  whom  the  tubercular  matter  had  softened  and  formed  vomicae,  5G  had 
vomiciB  in  the  right  and  not  in  the  left  lung;  69  in  the  left  and  not  in  the 
right ;  and  in  224  vomica?  existed  on  both  sides.  In  2  cases  the  records  are 
imperfect,  and,  without  defining  the  side,  state  only  that  vomicae  existed  on 
one  side  and  not  on  the  other ;  and  in  2  others  the  description  is  omitted,  in 
consequence  of  the  imperfection  of  the  notes  kept.  For  further  details  see 
*'  Deccnnium  Path.,"  chap,  iv,  pp.  47,  48. 
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In  the  first  place,  they  may  vary  greatly  both  in  size  and  num- 
ber. Sometimes,  though  rarely,  they  occur  singly ;  at  others  a 
whole  lung  is  riddled  with  them ;  sometimes  they  are  no  larger 
than  a  pea,  whilst  in  certain  instances  they  are  as  large  as  a 
walnut  or  an  orange,  or  are  even  capable  of  containing  a  pint  or 
more  of  fluid.  The  larger  cavities  are  formed  by  the  coalescence 
of  smaller  vomicae,  and  are,  therefore,  irregular  in  shape,  and 
usually  intersected  by  bands  of  tissue  which  have  escaped  disin- 
tegration. The  tissue  surrounding  them  is  generally  much  so- 
lidified, partly  by  the  presence  of  crude  tubercle,  and  partly  by 
an  albuminoid  exudation,  the  result  of  the  inflammatory  process 
which  has  accompanied  the  deposit  and  subsequent  softening  of 
the  tubercular  mass. 

Sometimes,  though  rarely,  the  large  bloodvessels  which 
traverse  those  portions  of  the  lung  which  are  converted  into 
vomicae  are  laid  open  by  ulceration  during  the  process  of  soften- 
ing, giving  rise  to  copious  and  fatal  hemorrhage.  But  almost 
invariably  the  pressure  of  the  tubercle  leads  to  obliteration  of 
the  vessel  and  coagulation  of  the  blood  which  it  contains  long 
before  its  coats  yield  to  ulceration,  so  that  hemorrhage  from 
that  source  is  extremely  rare;  and  when  spitting  of  blood  does 
occur  in  connection  with  vomicae,  the  blood  generally  issues  from 
minute  congested  vessels  on  their  ragged  pulpy  walls.  Occa- 
sionally, though  very  rarely,  a  pervious  vessel  may  be  found 
imbedded  in  the  bands  which  intersect  the  vomicae,*  and  some- 
times an  obliterated  vessel,  which  has  escaped  ulceration,  will 
itself  form  one  of  the  bands. 

Those  portions  of  the  bronchial  tubes  which  are  included  in 
the  tubercular  mass  become  obstructed  by  the  deposit  of  tubercle, 
so  that  during  the  earlier  stages  of  a  vomica  there  is  seldom 
much  communication  between  the  cavity  and  the  main  air-pas- 
sages ;  but,  after  a  time,  the  obliterated  bronchi  yield  with  the 
surrounding  lung-structure  to  the  process  of  ulceration,  and  are 
thus  broken  down  and  expectorated.  Consequently,  the  patu- 
lous, ulcerated  extremities  of  one  or  more  pervious  air-tubes  of 
considerable  calibre  are  almost  sure  to  be  seen  terminating 
abruptly,  as  if  cut  across,  in  the  walls  of  a  large  vomica,  and 
they  form  the  openings  by  which  air  finds  admission  into  the 
cavity,  and  the  outlets  by  which  the  matter  which  is  secreted 
from  its  internal  surface,  together  with  the  disintegrated  tissue 
of  the  lung,  escape  into  the  main  bronchi  and  windpipe. 

As  long  as  a  tendency  to  disintegration  continues,  the  in- 

1  Louis  examined  123  cases  in  which  vomica}  existed,  intersected  by  bands, 
and  in  Ave  instances  only  did  he  discover  a  pervious  bloodvessel  in  the 
bands. 
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'Vtinl  surface  of  tlie  vomicae  remains  pulpj  and  rag^^eJ  ;  but  if 
ho  geiieml  tone  of  the  synreni  improvci^,  nntl  a  tendency  to  re- 
^^vVr  ensues,  their  internal  surface  beconjes  smoother,  and  nlti- 
^Jitely  is  lined  by  a  Bort  of  fnlse  nieinbrane.  Sometimes  this 
iiieuihrane  is  extremely  vascular,  and  secretes  a  large  quantity 
^r  puriforni  fluid:  at  others  it  becomes  dense  and  cartilaginous 
J'*  appearance^  and  shows  no  dii^position  to  contract,  so  that  the 
«*avity  may  remain  open  for  yearsj  But  more  generally,  when 
the  reparative  process  is  establi8hed^  the  fibrinous*  membrane 
contracts,  the  cavity  clo.ses,  and  the  surface  of  the  lung  imme- 
diately over  the  seat  of  the  vomica  becomes  puckered-  Not  un- 
^i*e€juently  a  portion  of  calcareous  or  cretaceous  matter  is  found 
entangled  in  or  immediately  adjoining  the  cicatrix. 

It  would  naturally  occur  to  any  one  unacquainted  with  patho- 

*pgieal  phenomena,  that  ulceration  occurring  in  the  pulmonary 

f^^^^siie  would  be  likely  to  make  its  way  through  the  pleural  mem- 

*^**nne,  and  thasestaljlish  a  direct  communicaiion  with  the  cavity 

^'   tlic  pleura.     Such  is  indeed  the  case  soiDetimes,  though  rarely 

~^^^fy  rarely  that  it  occurred  ten   times  only  (five  times  on  the 

^''glil  and  five  times  on  the  left  side)  amongst   168  consumptive 

l>a.t.ieut8  whom  I  carefully  examined  throughout  the  period  of 

•  ^^ir  residence  in   ^t.  George's   Hospital.^     And  the  reason  of 

^    not  occurring  more  frequently  is  at  once  revealed  by  post- 

^^Ttem   examination:  for  when  tubercles  are  seated,  as  they 

^^€n  are,  near  the  surface  of  the  lung,  they  are  apt  to  excite 

,  •^iliesive  inflammation  of  the  pleural  membrane— not  extensive 

^Cammatioit  attended  by  copious   effusion,  but  dry,  adhesive 

^  3  *^^^  ^^^^  ^^^  rf^mftrkahly  fx«rnj»lifl«_>tl  in  tli«"  011*0  of  a  yoanij  friend  of 
■|^  in©,  who  yfH»  swn  durinj^  life  bv  the  Irtto  Dr.  Chiin>tK»rs,  und  by  Dr  C.  J. 
^i*  -  WiUiums.  Those  gpntlMiir-n  clt^tpcted  u  voniicii  ill  the  apex  of  eithiT  lun^, 
Tj^^d  when  the  paltent  died  nine  yi'ttr?*  aftHrwurd^,  the  cHvities  were  fovind 
«*«%fiit<ms,  about  tlii?  sjzt?  of  a  small  wiilnut,  und  lined  with  h  dense,  smcwth^ 
^^*4BcuJfir  meaibrnno. 

*    I  fti*  is  ti  L(Ht?iderably  hi|;jhiT  j>erren tape  than  that  deduced  by  Dr.  T. 
from  the  p<»^t-uiorlem  reiv>rds  of  St,  Georj^e's  Hoapitnb     He  give* 
^  'f  ptieurnnthoriix  (11  on  tlu'  rii^ht  *>id«  and  8  on  the  left)  amontrst 

^i4<*iiA»*^  of  luberrtilnjiift.  Btit,  in  truLli,  tbose  ntimbfT!*  do  not  iideqiiately 
**»»pre*<'nl  the  fr(H|iienty  of  tiiberculmis  perfonilion  of  the  pleura,  A  certnin 
\  f  l^trtion  of  the  patients  in  whom  thi^s  eompUeHtion  oueurs  recover  suffi- 
<■  -rly  to  leave  the  lio^piiii)  ;  jtrii]  in  a  rnniiid'Tnble  proportion  of  ihone  who 
%l\i'  in  the  hospital  the  ett'ii?<^d  air  h  ubi*orbed.  the  two  surfaee**  of  the  mem» 
[l>run«  Uvonie  adherent,  and  the  lt*>it)fi  vsenpes  notice  in  the  post-mortem  re- 
cord. Further,  pnemnf>thMnix  rarely  lakes  pluee  except  toward*  the  later 
«tnge  of  consumption,  and  a  lari^e  ]>roportion  of  the  515  ca-^e^  aiialyzef]  hy 
Dr.  Chambers  were  not.  strictly  speakintj,  fntal  cane*  of  con^umptiont  but 
w«r»;  rBfh«r  cji.'*es  in  which  death  occtirn'd  irom  some  other  causes,  th«njt;li 
tuberolf^  to  a  grettt<?r  or  bs-i  extent  were  found  in  the  lung»  If  the  inquiry 
were  limited  to  /«/«/ ca^oi*  t>f  c*jn»tiimplifnj,  the  prtiportlon  in  which  ]>neu- 
riiotliorax  occurs  would  be  found  intitiitely  larger  than  that  which  I  have 
giTcn  above. 
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pleurisy,  usually  corresponding  in  position  and  limited  in  ex  t^nt 
to  the  area  of  tf^e  tuberouhir  deposit,  und  causing  tlie  coital  on^i 
pnluioiiMry  pleura  to  coliere.     The  risk  of  a  mixed  aenfurm  nnJ 
Boftentd  tuberculous  eflTusiou    into    the  pleural  cavity   i^  thus 
avoided,  iiud  partial  or  local  adhesion  of  the  pleura  h  the  only 
consequence.     This,  however,  is  of  very  constant  occurrerirC't 
and  is  most  common  and  most  extensive  »t  the  apices  of  ih* 
lungs,  where  the  tubercles  are  usually  most  numerous.     Loiii*^ 
ill  forms  us  that  it  was  absent  in  one  only  out  of  112  con^jump^ 
tive  patients  wliom  he  examined  after  death,  and  it  was  premT* 
in  forty-six  out  of  fifty  fatal  cases  of  phrhisis  which  I  noted  with  ^ 
special  view^  to  this  incjuiry  ;  two  out  of  the  remaining  four  caser  ^ 
being  examples  of  the  gray  miliary  deposit.     It  was  also  preset* 
in  392  cases  out  of  r>14  cases  of  pulmonary   tubercle  (not  al 
fatal  cases  of  consumption)  which  were  examined  in  the  deaci 
house  of  St.   George^s  Hospital  during  the  ten  year^  eiidiii  , 
December,  185lh^     Tims,  partial  or  local  pleurisy  may  be  re 
garded  as  a  frequent,  if  not  a  constant,  complication  of  phthisi 
pulmonalis ;  perforation  of  the  pleura  and  pneumothorax  as 
comparatively  uncommon  event.     But  it  must  not  be  undersi 
that  the  pleurisy  which  accompanies  phthisis  is  always  dry  an 
limited  in  extent.     Commonly,  indeed*  it  is  so,  and  &till  tnoi  _ 

gmerally  the  inllanimation,  if  acutt\  is  Timitecl  to  one  side  of  tl*"  ^ 
chest;  but  occasionally  it  exists  on  both,''  and  in  a  considerab^ 
proportion  of  cases  in  ^hich  it  is  limited  to  one  side  it  is  diffusi 
over  a  large  portion  of  the  pleural  ujembrane,  and  is  accotn— ' 
panied  by  n   profuse  outpouring  of  fluid,  which  is  u  serious  ag"- 
gravation  of  the  patient's  danger,  and  hurries  him  to  an  untimefy 
grave. 

Other  complications  are  also  of  frequent  occurrence.  Amongst 
these  may  be  menlioned  atrophy  of  the  lung-tissue,  resulting  from 
the  cutting  off  of  a  due  supply  of  blood  by  the  pressure  of  tubercle 
on  the  bloodvessels ;  emphysema,  which  was  observed  in  forty- 
one,  or  in  other  words,  in  7.9  per  cent,  of  the  phthisical  cases 
examined  in  St.  George's  Hospital  during  a  period  of  ten  yeat^;' 
and  still  more  frequently  bronchitis  and  pneumonia.  The  morbid 
condition  of  the  blood  in  phthisis,  and  the  local  irritation  which 
attends  tube  rent  iKatiou  of  the  lung,  are  apt  to  produce  not  only 
congestion,  but  active  intl;immation  of  the  bronchial  Diucous 
niendirane,  or  of  tlie  surrounding  lung-structure,  and  tlius  the 
phenomena  which  have  been  already  discussed  in   the  sections 

I  **  Deeennium  Patb./"  p.  257. 

'  Thus  it  wii-s  present  on  both  p>ides  in  ao  less  tlinD  29  of  the  tiih«>rnifiir 
<;n»e.*  lilrefl'ly  iillurhHl  to  a^  liiiviniJ^  ho»^n  examiiit'd  in  the  drnd-li«ni!*«  of  8l» 
George's  llilsipitnl  durhijkc  the  wn  y^ars  eliding  Deceml>er  3Ui,  18ii4>. 

»  **  Deceaniam  Path./'  p.  63. 
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devoted  to  bronchitis  and  pneumonia  are  met  with  during  the 
course  of  consumption.  Pneumonia,  however,  is  less  commonly 
excited  by  tubercular  deposit  than  congestion  and  inflammation 
of  the  bronchial  mucous  membrane,  which  are  prone  to  occur  at 
all  stages  of  the  disease. 

Another  complication  which  is  apt  to  arise,  especially  in 
children,  is  tuberculization  and  enlargement  of  the  bronchial 
glands ;'  and  another,  which  is  extremely  frequent,  more  particu- 
larly in  adults,  is  ulceration  of  the  mucous  lining  of  the  upper 
air-passages.  The  epiglottis,  the  internal  surface  of  the  larynx, 
and  the  tracheal  and  bronchial  mucous  membrane  are  all  liable 
to  be  implicated  in  the  ulcerative  process,  and  when  so  afl'ected, 
give  rise  to  symptoms  which  will  be  fully  described  hereaftei*. 

But  consumption  is  not  merely  a  disease  of  the  lungs  and  air- 
passages;  it  is  essentially  a  constitutional  disorder,  and,  as  stated 
at  the  commencement  of  this  chapter,  it  may  leave  its. traces  in 
other  parts  besides  the  chest.*    The  brain  and  its  membranes  are 

'  For  a  full  description  of  the  physical  signs  and  general  symptoms  pro- 
duced by  this  affection,  see  pp.  410-12  of  this  treatise. 

*  This  is  seen  by  reference  to  the  subjoined  record  of  the  post-mortem  ex- 
aminations of  566  tuberculous  patients  at  St.  George's  Hospital  during  the 
ten  years  ending  December,  1850,  as  recorded  in  the  *'  Decennium  Patholo- 
gicum."  The  first  table  shows  the  seat  of  tubercle  in  517  cases  of  pulmonary 
consumption  ;  the  second  exhibits  their  seat  in  the  49  cases  in  which  tubercles 
did  not  exist  in  the  lungs. 

Tubercle  in  other  Organs  conjointly  with  the  Lunos. 


Seats  of  tahercular  deposit  in  cases 
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prone  to  be  the  seat  of  tubercle;  so  are  the  liver,  spleen,  af^'^ 
kidneys :  so  also  are  the  cervical  and  mesenteric  glands,  vfliich 
in  children  are  seldom  exempt.     The  glandular  structure  oft^Q 
bowels  may  be  implicated  in  the  same  way,  and  small  hard  uia&?^* 
of  yellow  tubercle  may%be  seen  projecting  from  the  surface  o^ 
the  intestine  ;^  or  the  tubercle  may  soften,  and  cause  ulceration i 
and  lead  eventually  to  perforation  of  the  peritoneum,  and  to 
peritonitis  resulting  from  the  escape  of  faecal  matter  into  tb^ 
cavity  of  the  abdomen ;  or  tubercular  deposit  may  take  place  i^ 
the  peritoneum,  and  occasion  chronic  inflammation  and  ascites* 
Piles,  and  fistula  in  ano,  are  other  of  its  common  accompaai- 
ments  ;'^  fatty  and  amyloid  degeneration  of  the  liver  is  another", 
and 'oedema  of  the  lower  extremities,  resulting  from  coagulatio*^ 
of  blood  in  the  veins,  and  consequent  obstruction  to  the  circ»*- 
lation,  is  another  which  occasionally  proves  very  distressing. 


Cases  in  which  the  Lungs  were  free  from  Tubercle. 


Seat  of  tubercular  deposit. 

From 
ltol5. 

From 
15  to  30. 

From 
30  to  45. 

From 
45  to  60. 

Above 
60. 
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1  Louip  stiitos  that  he  met  with  tuberculous  ulceration  of  the  smaller — 
howel<  in  five-sixths  of  the  phthisical  cases  he  examined  after  death,  andul — ■ 
ccratinn  of  the  larger  bowels  wasalmo>t  as  frequent. 

*  Tlie  statistics  (ledyced  from  the  p'>st-mortem  records  of  St.  George's  Hos-  - 
pital  throw  con^ideraob'  doubt  on  the  commonly  received  o]>inion  as  to  tho 
almost  invariable  connection  between  fistula  and  ])hthi<is,  and  attord  grounds 
for  believinir  that  in  a  larire  proportion  of  cases  fistula  in  ano  is  unconnected] 
with  tuberculosis.  For  full  details  see  "Decennium  Pathologicuni,''  chap. 
vi,  p.  7o. 
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The  physical  signs  of  pulmonary  consumption,  no  less  than  its 
general  symptoms,  correspond  in  great  measure  with  the  extent 
and  condition  of  the  tubercular  deposit ;  and  as  there  are  three 
well-marked  stages  of  tubercle,  viz.,  those  of  deposition  and  in- 
duration, of  softening,  and  of  excavationf  it  will  be  desirable  to 
discuss  the  physical  signs  of  the  pulmonary  disease  as  they  usu- 
ally present  themselves  at  each  of  these  stages. 

Ist  stagey  or  stage  of  deposition  and  induration. — Inspection  of 
the  chest  affords  very  little  information  unless  the  tubercular 
deposit  be  large  in  amount,  or  be  confined  to  one  side.  In  the 
former  case  an  abnormal  rapidity  of  the  respiratory  movements 
will  be  observable,  and  in  both  the  former  and  the  latter  a  de- 
crease of  expansion  in  the  infra-  and  supra-clavicular  regions  on 
the  affected  side,  and,  possibly,  a  little  flattening  of  the  upper 
part  of  the  chest  walls  on  that  side.  When  the  deposit  takes 
place  equally  on  both  sides,  the  flattening  which  it  occasions  at 
this  early  stage  may  escape  notice. 

Palpation  will  sometimes  detect  deficient  expansion  in  the 
infra-  or  supra-clavicular  regions,  even  when  inspection  has 
failed  to  do  so.  It  also  gives  us  notice  of  consolidation  of  the 
lung-tissue,  by  making  us  aware  of  increased  vocal  fremitus  on 
the  afl'ected  side;  the  increase,  however,  is  seldom  great,  and  on 
the  right  side  cannot  be  relied  upon  as  evidence  of  disease.  At 
the  left  apex  it  is  a  sign  of  considerable  importance. 

Mensuration  will  sometimes  detect  a  slight  diminution  in  the 
antero-posterior  diameter  of  the  infra-clavicular  regions,  and  also 
a  decrease  in  the  local  expansion  movement. 

Percussion  is  always  a  fallacious  guide  in  these  cases.  In 
most  instances  miliary  tubercles  do  not  perceptibly  affect  the 
resonance  of  the  chest;  and  even  if  they  exist  in  quantity  suffi- 
cient to  produce  a  slight  modification  of  the  percussion- note, 
they  usually  do  so  on  both  sides  of  the  chest,  so  that  the  altera- 
tion of  sound  fails  to  impress  the  ear  or  to  convey  any  definite 
information.  Even  when  considerable  masses  of  crude  tubercle 
exist  at  the  apex,  dulness  is  not  an  invariable  consequence.  If 
they  are  seated  superficially,  the  sound  on  percussion  is  dull, 
and  the  sense  of  resistance  to  the  fingers  is  increased ;  but  if,  as 
often  happens,  some  healthy  or  some  emphysematous  lung-tissue 
intervenes  between  the  consolidated  lung  and  the  chest-walls,  or 
if  haply  the  superficial  air-cells  become  distended  with  air  in  con- 
sequence of  any  obstruction  offered  to  its  egress  by  the  pressure 
of  tubercle  on  the  smaller  bronchi,  not  only  will  no  dulness  occur, 
but  there  will  be  an  abnormally  clear  though  shallow  resonance 
over  the  afl'ected  lung.*     These  alterations  in  the  percussion-note 

1  See  chap,  v,  pp.  63-67,  of  this  treatise. 
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will  be  most  perceptible  in  the  clavicular  and  infra-clavicular 
regions ;  and  if  doubts  arise  as  to  the  existence  of  dulness  oa 
either  side,  recourse  should  be  had  to  percussion,  practised 
during  full  inspiration,  and  then  during  deep  expiration.  In 
the  former  case,  if  tubercles  exist,  the  increase  of  resonance  on 
the  affected  side  will  be  slight  as  compared  with  that  on  the 
healthy  side,  whilst  in  the  latter  case  the  dulness  will  be  far 
greater  on  the  affected  side  than  over  the  healthy,  unaffected 
lung.^  In  all  cases  it  is  the  difference  of  the  percussion-note  on 
the  two  sides  of  the  chest,  rather  than  the  actual  quality  of  the 
sound,  which  is  indicative  of  subjacent  disease. 

Auscultation  may  afford  very  valuable  assistance,  though  in 
many  instances  it  will  fail  altogether  to  do  so,  and  in  others,  its 
indications  will  not  suffice  to  establish  the  precise  nature  of  the 
disease.  Thus,  when  gray  miliary  tubercles,  or  a  few  isolated, 
yellow  tubercles,  exist  in  a  quiescent  state  in  the  lungs,  they 
will  often  fail  to  produce  any  appreciable  auscultatory  sigrts. 
Even  when  they  are  present  in  somewhat  larger  quantity,  the 
utmost  auscultatory  disturbance  produced  is  slight  deficiency 
and  harshness  of  the  Vespiration,  with  prolongation  of  the  ex- 
piratory murmur,  and  jerking  irregularity  of  the  respiratory 
rhythm — signs  which  are  not  peculiar  to  phthisis,  but  are  met 
with  in  bronchitis  and  other  forms  of  disease.  Therefore,  it  is 
only  when  they  occur  persistently,  and  are  confined  to  one  side 
of  the  chest,  that  they  can  be  regarded  as  indicating  the  exist- 
ence of  tubercle.  To  these,  however,  in  some  instances,  must 
be  added  dry  clicking,  which  is  always  suggestive  of  tubercular 
deposit,  and  imparts  a  dangerous  significance  to  the  jerking 
respiration  and  prolonged  expiratory  murmur.  These  signs  are 
usually  developed  earliest,  and  are  most  marked  in  the  supra- 
scapular, the  supra-clavicular,  and  the  infra-clavicular  regions. 

When  local  pulmonary  irritation  is  excited  by  the  tubercular 
deposit,  or  by  the  condition  of  blood  which  has  led  to  the  deposit, 
the  ausultatory  signs  of  catarrh  are  superadded,  viz.,  weakness 
or  deficiency  of  the  healthy  vesicular  murmur,  which  is  replaced 
by  coarseness  of  respiration,  with  small  bubbling  r&les  and  so- 
norous and  sibilant  rhonchi.  In  this,  however,  there  is  nothing 
pathognomonic  of  phthisis ;  and  it  is  only  when  these  symptoms 
of  bronchitis  are  persistent,  and  are  almost  confined  to  the  apices 
of  the  lungs,  being  inaudible  below  the  second  intercostal  space, 
and  especially  when  they  are  confined  to  the  apex  of  one  lung, 
that  their  existence  can  be  regarded  as  suspicious.     Sometimes, 

1  For  detailed  precautions  respectinu:  the  perforniance  of  percussion  in 
these  cases,  see  chap,  v,  pp.  56-00,  of  this  treatise. 
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however,  these  sounds  are  accompanied  by  the  grazing  or  crump- 
ling sound  of  pleural  friction,  which  renders  their  true  character 
apparent. 

When  the  deposit  of  tubercle  is  more  extensive,  and  includes 
within  it  bronchial  tubes  of  considerable  diameter,  the  evidence 
is  much  more  conclusive.  If  the  tubes  are  filled  with  tubercle, 
there  is  almost  entire  absence  of  vocal  resonance  and  of  respi- 
ratory murmur  over  the  affected  part,  and  not  unfrequently 
exaggerated  breathing  in  the  parts  immediately  adjoining;  whilst 
if  the  air-passages  remain  pervious,  hollow-sounding  respiration 
and  increased  vocal  resonance  are  met  with.  Further,  if  the 
deposit  be  extensive,  and  not  merely  limited  to  the  apices  of  the 
lungs,  the  pulmonary  consolidation  leads  to  the  transmission  of 
the  sounds  of  the  heart  and  large  vessels  to  a  far  greater  extent 
than  in  health ;  so  that,  if  the  right  lung  be  principally  affected, 
the  cardiac  sounds  may  be  more  audible  at  the  right  than  even 
at  the  left  apex.  But  many  conditions  of  the  intervening  lung- 
tissue  serve  to  prevent  this  transmission  of  the  heart's  sounds, 
and  therefore  the  mere  absence  of  this  sign  is  not  valid  evidence 
against  the  existence  of  tubercular  consolidation. 

A  systolic  pulmonary  murmur  is  often  present  in  these  cases 
at  the  second  left  sterno-costal  articulation,  resulting  from  pres- 
sure on  the  artery  caused  by  the  tuberculous  deposit,  and  so  is 
a  jerking  or  interrupted  murmur  in  the  subclavian  artery  on  the 
left  side,  and  in  the  innominate  artery  on  the  right.  None  of 
these  signs,  however,  if  viewed  alone,  affords  trustworthy  evi- 
dence of  tubercle.  In  many  phthisical  patients  the  pulmonary 
murmur  is  absent,  and  in  many  anaemic,  non-phthisical  persons 
it  is  present,  while  the  subclavian  and  the  innominate  murmur, 
if  not  audible  during  tranquil  respiration,  may  be  developed  in 
many  healthy  individuals  by  a  few  successive  deep  and  forcible 
respiratory  efforts.' 

It  should,  perhaps,  be  added  that  in  the  earlier  stages  of  con- 
sumption more  reliance  can  be  placed  on  the  altered  quality  and 

1  In  order  to  ascertain  the  true  significance  of  this  subclavian  sound,  I 
carefully  examined  100  healthy  persons,  who  presented  themselves  for  exam- 
ination with  a  view  to  life  assurance.  In  3  the  murmur  was  strongly  marked 
in  both  sides  of  the  chest,  and  in  9  others  on  the  left  side  of  the  chest  during 
tranquil  respiration;  in  19  it  was  temporarily  induced  on  both  side.^,  and  in 
46  others  on  the  left  side  of  the  chest  by  the  forcible  eftbrt  of  blowing  the 
spirometer,  whilst  in  the  remaining  23  it  was  not  heard  either  during  tran- 
quil or  after  forced  respiration.  The  position  of  the  left  subclavian  artery, 
which  admits  of  its  being  compressed  against  the  clavicle  by  the.  fully  ex- 
panded lung,  explains  the  frequency  of  the  occurrence  of  the  sound  in  the 
left  as  compared  with  the  right  side.  Of  course  it  would  be  more  likely  to 
be  pr(»duced,  and  would  prove  a  more  persistent  condition  if  the  apex  of  the 
left  lung  were  solidified  oy  tubercle. 
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intensity  of  the  respiration,  and  on  the  occurrence  of  jerking 
irregularity  of  rhythm,  than  on  the  existence  of  prolonged  ex- 
piration or  increased  vocal  resonance.  Prolonged  expiration, 
if  unaccompanied  by  alteration  in  the  quality  of  the  respiration, 
may  be  a.  normal  condition  peculiar  to  the  individual ;  and  vocal 
resonance  is  subject  to  so  many  variations  as  to  be  almost  value- 
less if  taken  by  itself  as  the  basis  for  an  opinion  as  to  the  con- 
dition of  the  lung.  At  the  right  apex  increased  vocal  resonance 
can  hardly  be  regarded  even  as  suggestive  of  tubercle,  unless  it 
be  excessive  in  degree  or  has  succeeded  to  naturally  weak  vocal 
resonance. 

2d  stage,  or  stage  of  softening, — Many  of  the  signs  already 
described  as  characteristic  of  the  first  stage  of  the  disorder  now 
exist  in  an  advanced  degree  of  development,  and  a  series  of 
new  auscultatory  signs,  referable  to  the  softened  tubercular  de- 
posit, are  met  with  for  the  first  time. 

Inspection, — The  eye  at  once  notes  an  abnormal  frequency 
of  the  breathing,  a  decided  flattening  or  falling  in  of  the  chest- 
walls  'on  the  affected  side  both  above  and  below  the  clavicle,  and 
groat  deficiency  of  local  expansion,  especially  during  forced  in- 
spiration. 

Mensuration  with  the  callipers  shows  a  marked  diminution 
in  the  size  of  the  chest,  both  in  its  transverse  and  antero-pos- 
terior  diameter,  the  decrease  being  referable  in  part  to  atrophy 
and  interstitial  contraction  of  the  lung,  and  in  part  to  retraction 
caused  by  firm  pleural  adhesions. 

Percussion  in  most  instances  elicits  evidence  of  a  wider  spread 
and  more  intense  dulness. 

Auscultation. — In  addition  to  the  phenomena  discovered  during 
the  first  stage  of  the  disease,  auscultation  now  announces  the 
important  fact  of  the  presence  of  thin,  irregular-sized  bubbling 
rales,  caused  by  the  passage  of  the  inspired  air  through  the 
softened  and  liquefied  tubercular  deposit ;  it  further  proves 
that  coarse  and  hollow-sounding  respiration  exists  over  a  more 
extensive  surface  than  heretofore,  or  possibly  that  the  respira- 
tory sounds  have  assumed  a  distinctly  blowing  character.  Vocal 
resonance  still  remains  extremely  variable,  and  cannot  be  relied 
upon  as  a  guide  to  the  condition  of  the  subjacent  lung ;  and  the 
existence  or  non-existence  of  vocal  fremitus  is  an  equally  un- 
certain indication,  inasmuch  as  it  is  dependent  upon  the  amount 
of  pulmonary  consolidation,  and  not  upon  the  occurrence  of 
softening. 

3d  stage,  or  stage  of  excavation, — Inspection  reveals  increasing 
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^pidity  of  the  respiration  and  extraordinary  promiTicncc  of  tlie 
Clavicles,  referablL'  to  tlieiricreasing  depression  or  falling  in  of  the 
supra-clavicular  and  iiifra-elavicular  regions,  consequent  on  the 
advancing  tubercvdur  disease  and  decreasing  pulmonary  expan- 
iion.  Further,  it  sometimes  makes  us  aware  of  the- existence 
*^*  n  fluctuating  impukive  movement  in  the  upper  intercostal 
spaces,  occasionally  on  the  right,  but  more  frequently  on  the 
^*-'it  of  the  sternum,  caused  in  most  instances  by  the  iietion  of 
^^e  pulmonary  artery  or  of  tlie  base  of  the  heart,  wbieh  has 
^^en  bronght  into  unnatural  contiguity  with  the  anterior  walls 
^f  the  chest  by  the  destruction  of  the  intervening  lung-tissue, 
^*it  referable  in  some  cases  to  the  systole  of  the  left  auricle,  as 
Pvoved  by  the  synchronism  of  the  impulse  with  the  diastole  of 
^^le  heart » 

PaliMithn  makes  us  aware  of  a  further  decrease  in  the  expan- 
sion of  the  upper  part  of  the  chest;  of  marked  vocal  fremitus 
'^hen  the  cavity  is  large,  superficially  seated,  an<l  in  free  com- 
liMinication  with  the  upper  air-passages  ;  and  sometimes  of  rhon- 
ehial  and  gurgling  fremitus,  or  even  of  distinct  fluctuation. 
Further,  if,  as  sometimes  happens,  the  disease  exists  principally 
in  one  lung,  and  tbat  lung  has  shrunk  considerably,  and  has 
dragged  the  heart  along  with  it,  palpation  makes  us  aware  of 
the  fact  that  the  heart  is  beating  out  of  its  proper  phice ;  it  also 
informs  us  of  any  abnornial  pulsation  which  may  exist  in  con- 
uence  of  the  base  of  the  heart  or  the  left  auricle  or  the  pul- 
onary  artery  having  been  brouglit  into  contact  with  the  an- 
terior walla  of  the  chest,  us  a  result  of  an  excavation  in  the 
intervening  lung-tissue. 

Mensuration  slmws  progressive  diminution  in  the  diumeters  of 
the  upper  part  of  the  chest. 

Pertrumion  varies  greatly  in  its  results,  according  to  the  vary- 
ing conditions  of  the  vomicje,  and  of  the  tissues  which  lie  between 
them  and  the  chest-walls.  If  one  or  more  small  vomicie  exist, 
filled  in  great  measure  by  purulent  secretion,  or  surrounded  by 
tubercular  deposit,  or  by  cf^nsoiidated  lung-tissue,  the  sound,  on 
percussion,  will  be  absolutely  dull;  whereas,  if  the  same  cavities 
be  empty  and  seated  superficially,  if  their  walls  be  thin  and  the 
pleural  membrane  be  not  thickened  by  plastic  exudation,  the 
didness  will  be  comparatively  slight,  or  the  sound  may  be  even 
resonant,  though  of  a  sliallow,  amphoric  character.  If,  again,  a 
tolerably  thick  layer  of  healthy  permeable  lung-tissue  intervenes 
between  the  chest-walls  and  vomica^  partially  filled  with  fluid  or 
surrounded  by  tubercular  cleposit,  geritle  pt^rcussion  may  give 
rise  to  almost  liealthy  resonance,  while  firm  and  forcible  percus- 
eiou  will  elicit  the  deepseated  dulness  referable  to  the  vomicae 
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and  the  consolidated  lung-tissue  beneath.  Large  empty  super- 
ficial cavities,  with  thin  tense  walls,  yield  an  amphoric,  and  pos- 
sibly a  cracked-pot  resonance ;  whereas,  when  the  walls  of  the 
cavity  are  thick  or  flaccid,  or  when  a  denser  thickened  pleural 
membrane,  or  a  portion  of  consolidated  lung-tissue  intervenes 
between  the  cavity  and  the  chest- walls,  the  sound  elicited  may 
be  absolutely  dull,  or  it  may  be  of  a  mixed  dull  and  amphoric 
character.  Except  in  rare  instances  of  enormous  superficial 
vomicae  with  thin  tense  walls,  it  is  almost  impossible  to  judge  of 
the  size  of  a  cavity  by  the  results  of  percussion,  inasmuch  as  the 
condition  of  the  thoracic  parietes,  the  distance  of  the  vomicae 
from  the  chest- walls,  the  variations  in  the  relative  proportion  of 
air  and  fluid  in  the  cavity,  and  the  state  of  the  intervening  lung- 
tissue,  ofl'er  insuperable  obstacles  to  the  formation  of  a  sound 
judgment  on  the  matter.  When  an  empty  cavity  with  resilient 
walls  is  seated  superficially,  and  has  a  free  communication  with 
the  upper  air-passages,  forcible  percussion  will  often  elicit  a 
cracked-pot  sound,  especially  when  the  mouth  is  open,  and  all 
obstacle  to  the  egress  of  air  is  thus  removed. 

AuBcuUation. — Provided  the  cavity  is  tolerably  empty,  and  in 
free  communication  with  the  upper  air-passages,  and  that  the 
sounds  emanating  from  it  are  not  masked  by  the  intervention  of 
a  thick  stratum  of  healthy  permeable  lung-tissue,  the  respiration 
will  be  heard  of  a  hollow,  blowing,  or  even  an  amphoric  and 
metallic  character;  and  when  the  fluid  contents  of  the  cavity 
have  accumulated  sufiiciently  to  rise  above  the  level  of  the 
permeable  bronchi  which  lead  to  it,  large  irregular  bubbling 
rales  or  distinct  gurgling,  often  of  a  metallic  quality,  may  also 
be  heard.  In  some  instances  well-marked  metallic  tinkling  is 
produced  by  the  cough,  the  respiration,  and  the  action  of  the 
heart  in  large  cavities  which  possess  smooth,  tense,  sound-re- 
flecting walls.  Vocal  resonance  variesgreatly,  according  to  the 
precise  condition  of  the  parts,  and  therefore  cannot  be  relied 
upon  as  evidence  of  the  existence  or  non-existence  of  a  cavity. 
If  a  vomica  be  partially  filled  with  secretion,  and  the  bronchi 
leading  to  it  be  obstructed,  no  vocal  resonance  may  be  heard; 
whereas,  after  the  air-tubes  have  been  cleared  by  coughing,  the 
resonance  in  one  case  may  be  nearly  natural,  in  another  simply 
feeble,  and  in  yet  another  intensely  loud,  and  of  a  bronchophonic, 
pectoriloquous,  or  amphoric  and  metallic  character ;  these  dif- 
ferences being  due  to  the  varying  conditions  of  the  walls  of  the 
cavity,  and  to  the  freedom  or  otherwise  of  its  communication 
with  the  bronchi.  Well-marked  pectoriloquy  resulting  from  a 
mere  whisper  is  the  form  of  vocal  resonance  most  pathognomonic 
of  tubercular  exudation ;  but  in  many  instances  it  is  not  met 
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with,  whilst,  on  the  other  hand,  this  and  every  other  form  of  in- 
creased vocal  resonance,  though  perhaps  in  a  less  intensely 
marked  degree,  may  result  from  dilated  bronchi,  surrounded  by 
hepatized,  or  otherwise  consolidated  lung-tissue. 

Small  cavities,  partially  filled  with  fluid,  and  deeply  seated  in 
the  lung,  seldom  produce  signs  characteristic  of  a  vomica,  but 
simply  give  rise  to  imperfect  hollow  respiration,  occasional  irreg- 
ular bubbling  r&les,  and  more  or  less  modified  vocal  resonance 
— sounds  which  may  originate  in  a  large  bronchus  surrounded 
by  consolidated  lung.  When,  as  often  happens  in  cases  of  ex- 
tensive pulmonary  excavation,  the  base  of  the  heart  is  brought 
into  contact  with  the  anterior  surface  of  the  chest,  causing  pul- 
sation in  one  or  more  of  the  upper  intercostal  spaces,  auscul- 
tation shows  that  the  sounds  of  the  heart  are  abnormally  loud 
in  that  situation,  and  maybe  even  louder,  and  apparently  seated 
more  superficially  than  at  the  fifth  left  interspace — the  natural' 
seat  of  the  apex  beat.  Further,  auscultation  often  announces 
the  existence  of  intense  systolic  murmur  at  the  second  left 
sterno-costal  articulation,  and  sometimes  in  the  first  and  second 
intercostal  spaces  on  either  side,  referable  to  the  pressure  of 
hardened  lung-tissue  or  tubercular  deposit  on  one  or  other  of 
the  larger  arteries. 

Succusslon. — If  a  large  cavity,  possessing  thin,  tense,  sound- 
reflecting  walls,  be  seated  superficially  in  the  chest,  and  contain 
a  moderate  quantity  of  thin  liquid  secretion,  a  splashing  noise 
may  be  elicited  when  the  patient  is  forcibly  and  abruptly  shaken. 
In  a  cavity  of  this  description,  placed  under  favorable  conditions, 
even  the  action  of  the  heart  may  sometimes  give  rise  to  this 
sound. 

Consumption  is  a  malady  which  assumes  various  forms,  and  is 
associated  with  a  variety  of  pathological  conditions  and  distinct 
anatomical  changes.  It  is  a  malady,  therefore,  beyond  all  others, 
remarkable  for  the  great  diversity  of  its  symptoms  in  different 
cases,  and  for  extreme  variation  in  the  course  which  it  runs ; 
and  as  these  differences  are  not  associated  with  any  particular 
stage  of  the  tubercular  deposit,  but  rather  with  peculiarities  in 
the  patient's  constitution,  and  with  the  form  which  the  malady 
assumes,  it  will  be  desirable  to  give  a  few  sketches  of  the  disease 
as  it  presents  itself  under  different  circumstances.  In  no  other 
manner  is  it  possible  to  convey  an  adequate  idea*  of  the  com- 
plaint, or  to  furnish  such  a  connected  history  of  its  symptoms 
as  shall  affbrd  a  clue  to  its  diagnosis. 

The  heads  under  which  I  shall  attempt  to  portray  the  disease 
are,  1st,  the  ordinary  forms  of  chronic  phthisis ;  2dly,  the  acute 
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forms  of  the  complaint ;  and,  3dly,  the  latent  or  insidious  forms 
of  the  disease.  Its  special  diagnostic  symptoms,  and  some  of 
its  more  important  complications,  must  be  reserved  for  separate 
consideration. 

To  begin,  then,  with  the  ordinary  forms  of  phthisis.  * 

In  many  instances  the  earliest,  and  for  some  time  the  only 
symptoms  of  its  approach  are  dyspepsia,  with  sick  headaches, 
biliousness,  loss  of  appetite,  gradually  increasing  languor,  and 
debility  and  depression  of  spirits.  The  patient  feels  unequal 
to.  his  ordinary  avocations,  his  nights  are  restless,  and  in  the 
morning  he  rises  weary  and  unrefreshed.  After  a  time  emacia- 
tion commences,  the  flesh  becomes  flabby,  the  countenance  pale, 
the  pupil  of  the  eye  dilated,  and  the  conjunctiva  of  a  pearl-like 
whiteness ;  the  hair  falls,  and  in  many  instances  the  fingers  be- 
come clubbed  at  their  extremities  and  the  finger-nails  incurvated 
and  adunc.  Occasionally  the  patient  suffers  from  weakness  and 
huskiness  of  voice,  soreness  of  throat,  and  tightness  across  the 
upper  part  of  the  chest,  with  dull  aching  fugitive  pains  about 
the  collar-bones,  or  under  one  or  both  shoulder-blades,  and  al- 
though he  has  no  running  at  the  eyes  oi'  nose,  he  fancies  he 
must  have  "  caught  cold,"  for  he  feels  chilly  and  uncomfortable, 
and  has  a  short,  dry,  hacking  cough.  This  occurs  principally 
on  rising  in  the  morning  and  on  going  to  bed  at  night.  At  first 
the  cough  may  be  so  slight  as  not  to  cause  him  any  annoyance, 
or  even  to  excite  the  apprehension  of  his  friends ;  it  is  regarded 
simply  as  a  clearing  of  the  throat,  and  appears  to  be  occasioned 
by  relaxation  of  the  uvula,  or  by  irritation  of  the  pharynx,  which 
in  the  early  stage  of  phthisis  is  often  rough,  red,  and  covered 
with  mucus.  But  after  a  time  the  cough  increases  in  frequency 
and  violence,  recurs  at  intervals  throughout  the  day,  especially 
after  exertion,  and  becomes  attended  by  a  scanty  expectoration 
of  ropy  or  glairy  mucus,  occasionally  specked  or  tinged  or 
streaked  with  blood.  Little  suspecting  the  cause  of  his  ailment, 
he  complains  that  he  is  short-breathed  on  going  up  stairs,  and 
is  soon  exhausted  by  active  exertion ;  and  the  physician  finds 
that  his  breathing  is  quicker,  and  the  temperature  of  his  body 
higher  than  natural,  usually  ranging  from  99.5°  to  102°,  even  at 
midday,  and  that  his  pulse  is  accelerated,  especially  towards 
evening,  and  very  deficient  in  force.  His  face  flushes  on  the 
slightest  excitement,  and  particularly  after  meals,  whilst,  in 
some  instances,  febrile  paroxysms,  marked  by  alternate  chills 
and  heats  by  night,  and  by  perspirations  towards  morning,  form 
a  cause  of  gradually  increasing  weakness  and  of  serious  annoy- 
ance and  complaint.  The  bowels  may  act  regularly,  but  more 
commonly  are  confined ;  the  tongue  may  be  clean  or  more  or 
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less  coated,  and  the  pulse  weak  or  irritable,  varying  in  fre- 
quency from  60  to  140  in  the  minute.  The  urine  is  at  one  time 
clear  and  pale,  at  another  high-colored,  scanty,  and  turbid,  but 
it  simply  varies  with  the  state  of  the  system,  and  does  not  throw 
any  light  on  the  condition  of  his  chest.  The  menstrual  dis- 
charge may  be  natural  in  quantity  and  quality,  or  it  may  be  ex- 
cessive in  quantity,  and  may  recur  too  frequently,  but  more 
commonly  it  is  scanty  or  entirely  suppressed,  and  replaced  by 
profuse  leucorrhoea.  Not  unfrequently  suppression  of  the 
monthly  periods  is  the  event  from  which  the  patient  dates  her 
illness. 

In  another  class  of  cases  the  symptoms  do  not  differ  greatly 
from  those  just  described,  except  that  they  are  unaccompanied 
by  dyspepsia,  and  that  in  the  earlier  stages  the  febrile  paroxysms 
are  almost  wholly  absent.  The  appetite  is  fairly  good,  and 
nothing  seems  to  disagree ;  the  bowels  act  regularly,  the  pulse  is 
not  much  accelerated,  the  urine  is  clear  and  natural  in  appear- 
ance, and  the  patient  sleeps  quietly,  unless  disturbed  by  the 
cough.  He  is  weak^and  languid,  and  loses  flesh  ;  but  even  when 
pressed  for  a  full  confession  of  his  feelings,  he  will  assert  that 
there  is  not  much  amiss,  and  that  were  it  not  for  occasional  slight 
cough,  huskiness  of  voice,  and  a  sense  of  weakness  and  undue 
exhaustion  after  exercise,  he  should  have  no  cause  for  complaint. 

In  yet  other  cases,  the  patient,  who  is  usually  of  a  florid  com- 
plexion, may  consider  himself  in  good  health,  when  possibly, 
after  some  straining  effort,  he  is  suddenly  attacked  with  profuse 
hemorrhage  from  the  lungs,  or  after  exposure  to  cold  is  seized 
with  bronchitis,  attended  by  blood-tinged  or  blood-streaked, 
frothy  mucous  expectoration.  The  only  premonitory  symptoms 
will  probably  have  been  occasional  huskiness  of  voice,  and  an 
unusual  desire  to  "clear  his  throat**  on  rising  in  the  morning, 
more  than  ordinary  exhaustion  after  taking  active  exercise,  and 
a  tendency  to  perspire  on  the  slightest  exertion.  Even  these 
symptoms  will  have  failed  to  attract  his  attention,  so  that  pointed 
and  earnest  inquiry  has  to  be  made  before  he  will  admit  that  he 
was  at  all  out  of  health  when  the  attack  commenced.  In  these 
cases  there  is  generally  undue  excitement  of  the  circulation,  with 
a  quick  and  irritable  pulse,  feverish  heat  of  skin,  a  chronic  and 
undue  elevation  of  the  temperature  of  the  body,  which  often 
reaches  103°,  restlessness  at  night,  and  a  frequent  hard  cough 
attended  by  pain  in  the  chest.  Sometimes,  however,  though  the 
pulse  be  quick,  the  cough  is  unattended  by  pain,  and  there  is 
entire  absence  of  fever ;  the  difference  apparently  being  referable 
to  the  existence  or  non-existence  of  bronchitis,  or  of  inflamma- 
tion of  the  pulmonary  tissue. 
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But  whatever  symptoms  may  have  inaugurated  the  aece<i8it>»:-i 
of  the  (li,sea3e,  its  progress  will  cle|>end  in  part  on  the  amount  <^  C^ 
tubercle  which  has  been  (leposite«i,  in  part  on  the  nature  of  tU^J 
ptLtient*s  constitution  ami  the  precise  form  which  the  local  changes  s 
assume,  and  in  part  on  tlie  judgment  displayed  in  the  treatmea 
Very  commonly  a  large  amount  of  tubercle  is  deposited  in  thm< 
first  attack  ;  the  intervening  portiotis  of  lung  are  congeste*! 
there  h  coiK^iderable  bronchifil  irritation,  and  the  function  o 
respiration  is  seriously  interfered  with.     If  this  condition  of  lun 
occurs  in  fi  person   of  a  hitherto  unimpaired  constitution^  tlot^ 
more  active  symptoms    nniy  usually  be   subdued  by  judicious 
treatment,  and  considerable  improvement  may  take  place;  tVie 
cough  may  remain  troublesome-,  and  the  patient  will  be  shoirt^ 
hretHhed,  inid  somewhat  of  an  invalid;  but  nevertheless  he  mny 
gradually  mend,  and  the  symptoms  of  rapidly  progressive  dlseuse 
may  for  a  time  be  stsiyed,     But  if  he  be  of  a  weakly  constituiioa 
or  strong  scrofulous  temlency,  the  disease  will  run  on  from  bad 
to  worse,  notwithstanding  any  treatment  which  may  be  adopted. 
The  tubercle  will  soften  and  break  down  into  cavities,  and  while 
the  disintegrated  tubercular  matter  is  being  got  rid  of  by  expec- 
toration, fresh  tuber jles  will  be  deposited,  and  the  healthy  lung- 
tissue  will  he  still  furtluT  encroycfied  upon ;  the  bronchitic  or 
pneumonic  symptoms  may  be  subdued  for  a  time,  but  only  to 
reappesir  after  a  brief  interval,  as  fresh  local  irritation  is  excited; 
the  breathing  becomes  slmrter  and  more  oppressed,  the  cough 
more  frequent  and  harassing,  exciting  sickness  and  rejection  of 
food,  and  the  expectoration  profuse  and  of  a  purulent  character, 
often  streaked  or  mixed  with  blood.     The  complexion  is  usually 
pale,  though  the  skin  is  hot,  owing  to  the  febrile  excitement  which 
prevails;  tbe  lips  are  of  a  dusky  yet  pallid  hue,  or  else  of  % 
brilliant  red  color  ;  the  clieeks  flush  on  the  slit^htest  occasion,  and 
especially  after  food  ;  the  pulse  is  much  accelerated,  and  distinct 
febrile  paroxysms,   whicli  commence  with  alternate  chills  and 
Iieats,  and  terminate  in  profuse  sweating  and  great  exhaustion, 
occur  towards  noon  ami  again  at  night.     Meanwhile  thepaiienl 
wastes,  and  becomes  rapidly  weaker;  the  monthly  periods  cease, 
the  nails  become  adunc,  the  fingers  clubbed,  the  hair  falls;  pain 
or  stitch  in  the  siile,  resulting  from  partial  or  local  pleurisy,  is 
of  frequent  occurrence;  ho«irseness  and  partial  loss  of  voice  often 
supervene,  arising  from  tubercular  ulceration  of  the  larynx^  and 
diarrhoea  sets  in,  occasioned  by  the  same  form  of  mischief  in  the 
intestines;  the  tongue  becomes  extremely  furred,  or  else  clean, 
smooth  and  red ;  aphthae  m  tke  their  appearance  in  the  mouth 
and  throat,  the  appetite  fsiils,  ami  sleep  is  only  to  be  wooed  by 
full  and  repeateil  doses  of  sedatives  ;  the  integuments  of  the  back 
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■become  inflrtmed  and  sore,  or  even  ulcerated,  in  consequerife  of 

Hllie  pressure  to  which  they  are  subjected ;  the  feattii'ea  becf>nie 

Htharp  and  collapsed,  the  feet  and  ankles  swollen  and  oedematous, 

■•"^d   as  death  approiieiies,  slight   watidering  or*  delirium  ofteo 

■^ciirs.     Sometimes  com*!  ultiiiijitely  supervenes,  and  the  patient, 

■unconscious  of  his  approaching  end,  sinks  quietly  and  without 

^  struggle;   in  oltier  instances  the  1j rain  remains  on affecteil,  and 

the  tnind  is  clear  and  collected ;  the  couirh  almost  ceases,  and  the 

JP^^ticnt  passes  away  in  perfect  trsiuiiuillity,  almost  as  if  asleep ; 

■■^  others,  again,  the  nnnd  remains  tniaflected,  but  for  many  days, 

W^  '^ot  for  a  longer  period  before  death,  the  patient  suffers  con- 

P^tuntly  from  a  distressing  sense  of  sinking  and  exhaustion,  and 

**  tormented  with  pains  in  tlie  chest  and  bowels,  oppressive  short- 

I^^^ss  of  breath,  and  excessive  difficulty  of  expectoration,  leading 
^^  frequent  tits  of  suffocative  dysputea,  which  renders  the  death- 
%lniggle  extremely  painful. 
The  duration  of  the  disease  in  the  cases  above  described  varies 
"from  a  few  weeks  to  eix  or  eight  months ;  and  from  the  time 
^rhen  the  active  symptoms  commence  tlie  patient  is  a  confirmed 
invalid. 

■  But  in  most  instances  the  malady  runs  a  much  more  pro- 
tracted course,  and  presents  marked  intermissions  in  its  progress. 
lu  such  cases  the  area  of  tubercular  deposit  at  first  is  small,  the 
tubercles  are  confined  to  a  portion  of  the  upper  lobe,  and  the 
remainder  of  the  lung  is  perfectly  healthy,  so  tliat  the  respira- 
■  tory  function  is  not  seriously  ititerfered  with.  Under  these  eir- 
f  cumstances,  if  tlie  general  heaUJi  can  be  improved,  and  the  pa- 
tient's system  invigorated,  tlie  deposit  of  tubercles  may  be  ar- 
rested ;  those  already  deposited  may  remain  in  a  quiescent  state 
for  years,  or  even  throughout  a  tolerably  long  life,  the  irritation 
they  cause  may  pass  off,  the  cough  and  other  symptoms  will 
then  subside,  and  the  patient  may  recover  a  certain  degree  of 

(health.  Sometimt'S  be  regains  full  boilily  vigor,  but  more  com- 
nionly  he  remains  short -breathed,  and  liable  to  be  affected  by 
slight  disturbing  causes.  Nevertheless,  thongh  somewhat  of  a 
valetudinarian,  and  prone  ''to  catch  cold,"  he  is  able  to  resume 
Lis  onlinary  avocations,  and  is  regarded  Jiy  his  acquaintimces 
aa  in  tolerable  health.  Two  or  more  such  attacks  as  these  may 
occur  at  intervals  of  as  many  months  or  years,  before  any  soft- 
ening of  the  tubercles  takes  place:  the  system  rallies  qaiekly 
after  each  attack,  and  the  patient  recovers  more  or  less  com* 
pletely ;  though  as  each  attack  results  in  a  fresh  crop  of  tuber- 
cles, it  leaves  the  lungs  less  e(|ual  to  carry  on  tlieir  respiratory 
function,  and  the  general  health  more  seriously  impaired.  At 
length  the  deposit  reaches  the  limit  which  is  compatible  with 
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even  feeble  health ;  the  general  power  of  the  system  fails,  the 
tubercles  soften,  cavities  are  formed,  the  patient  expectorates  a 
large  quantity  of  puriform  matter,  suffers  greatly  from  hectic 
fever,  has  frequent  attacks  of  diarrhoea,  sweats  profusely  at 
night,  becomes  rapidly  emaciated,  and  sinks,  as  in  the  former 
case,  after  a  few  months  of  suffering. 

Sometimes,  again,  the  course  of  the  disease  is  somewhat  differ- 
ent. The  tuberculous  deposit  is  not  extensive,  and  there  is  very 
little  bronchitic  complication,  so  that,  as  in  the  former  case, 
suflScient  healthy  lung-tissue  remains  to  carry  on  respiration  in 
a  tolerably  efficient  manner ;  but  the  tubercles  are  of  the  soft, 
yellow  variety,  and  speedily  soften  and  break  up  into  vomicae. 
The  expectoration  therefore  becomes  purulent,  and  is  often 
streaked  with  blood ;  hectic  fever  supervenes,  and  the  patient 
loses  flesh  and  strength.  But,  notwithstanding  the  stetho- 
scopic  signs  and  general  symptoms  of  far-advanced  disease, 
there  are  indications  which,  to  the  practised  observer,  denote 
the  possibility  of  the  patient's  rallying.  The  respiration  is  not 
so  quick  nor  the  pulse  so  much  accelerated  as  in  rapidly  pro- 
gressive phthisis.  There  is  not  the  same  burning  heat  of  skin, 
or  the  same  amount  of  perspiration,  and  the  aspect  of  the  pa- 
tient is  not  expressive  of  much  anxiety  or  of  fatal  constitutional 
disturbance.  Accordingly,  after  a  time,  if  the  tone  of  the  sys- 
tem be  judiciously  upheld,  and  no  fresh  deposit  of  tubercle  take 
place,  the  tubercular  matter  already  deposited  may  be  expecto- 
rated and  got  rid  of,  or  may  cease  to  excite  local  irritation; 
the  cough  may  subside,  the  night-sweats  cease,  the  appetite  re- 
turn, the  patient  may  regain  flesh,  and  in  great  measure  recover 
strength.  In  this  case,  as  in  the  former,  there  may  be  intervals 
of  months  or  even  years,  during  which  the  patient  may  enjoy 
comparatively  good  health,  and  in  some  instances  the  patient 
may  at  length  shake  off  his  tendency  to  the  disease,  so  that  no 
further  deposit  of  tubercle  may  take  place,  and  practically  the 
disorder  may  be  regarded  as  cured.  But  in  most  cases  the 
symptoms  recur  at  a  future  period,  and  each  attack,  being  ac- 
companied by  fresh  tubercular  deposit  and  destruction  of  lung- 
tissue,  leaves  the  patient  less  able  to  recruit  his  health  and 
strength.  At  length,  if  relapses  continue  to  recur,  the  time 
must  ultimately  arrive  when  the  amount  of  deposit  in  the  lung, 
or  the  breaking  down  of  its  tissue,  will  be  such  as  to  render  the 
due  continuance  of  respiration  impossible,  and  then  the  patient 
'*will  fall  into  a  decline,**  or,  in  other  words,  the  disease  will 
run  its  fatal  course  in  much  the  same  manner  as  in  the  former 
instance.  But  it  should  be  clearly  understood  that,  notwith- 
standing the  more  formidable  character  of  the  physical  signs 
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and  general  symptoms,  recovery  may  take  place  from  the  earlier 
attacks  as  perfectly  as  when  the  tubercles  do  not  soften  and 
break  down ;  and  that  if  the  deposit  of  tubercle  has  not  been 
extensive,  the  patient  may  regain  his  health,  and  may  live  many 
years,  nay,  may  attain  to  a  fairly  advanced  age,  even  after 
several  vomicae  have  been  formed. 

2.  Under  the  title  of  Acute  PhthiaiSy  two  distinct  forms  of 
disease  are  usually  comprised — the  one  resembling  ordinary 
phthisis  in  many  of  its  symptoms,  and  remarkable  chiefly  for  the 
severity  of  the  constitutional  disturbance,  and  the  extreme  ra- 
pidity of  its  course;  the  other  more  nearly  allied  in  its  general 
characters  to  a  low  type  of  irritative  fever,  accompanied  by  con- 
gestive pneumonia.  They  both  run  their  course  in  from  three 
weeks  to  three  months  from  the  time  when  the  patient  was  sup- 
posed to  have  been  in  good  health,  and  unless  caution  be  exer- 
cised, they  are  both  apt  to  be  mistaken  for  some  other  form  of 
malady. 

The  first  variety,  which  is  connected  with  extensive  deposition 
of  yellow  tubercle,  or  else  with  tubercular  infiltration  of  the 
lungs,  is  usually  ushered  in  by  severe  rigors,  followed  by  anxiety 
of  countenance,  heat  of  skin,  the  temperature  often  rising  to  104° 
or  105°,  a  quick,  irritable  pulse,  a  short,  hard  cough,  and  con- 
siderable oppression  of  the  breathing.  There  is  pain  and  tight- 
ness across  the  chest,  and  a  sense  of  heavy  aching  in  the  shoulder- 
blades.  In  the  course  of  a  few  hours  the  cough  is  accompanied 
by  frothy  mucous  expectoration  often  specked  with  blood,  but 
before  many  days  have  elapsed  the  tubercles  begin  to  soften,  the 
character  of  the  sputa  is  altered,  and  they  become  muco-purulent, 
or  even  purulent.  At  the  same  time  the  feverish  heat  of  skin 
which  marked  the  first  invasion  of  the  disease  is  replaced  by 
alternate  "chills  and  heats,*'  and  by  the  profuse  perspirations 
which  characterize  hectic  fever:  the  anxiety  of  the  countenance 
increases ;  the  skin  is  of  a  pallid  yet  dusky  hue ;  the  pulse  be- 
comes more  rapid,  the  cough  more  frequent,  the  breathing  more 
hurried  and  more  oppressed,  and  the  lips  and  face  livid ;  the 
brain  sympathizes  with  the  general  distress,  and  wandering  or 
low  muttering  delirium  ensues,  especially  at  night.  So  matters 
go  on  from  bad  to  worse,  until,  after  the  lapse  of  a  few  weeks, 
the  oppression  of  the  breathing  becomes  excessive,  the  sensation 
of  depression  and  exhaustion  extreme,  the  skin  is  constantly  be- 
dewed with  a  clammy  perspiration,  a  vesicular  eruption  of  su- 
damina  makes  its  appearance,  emaciation  progresses  rapidly,  the 
pulse  can  hardly  be  counted,  the  tongue  becomes  dry,  the  teeth 
are  covered  with  sordes ;  and  after  a  few  days  more  of  extreme 
restlessness  and  of  constantly  impending  suffocation,  the  patient 
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usually  lapses  into  a  state  of  coma  or  of  semi-consciousness,  at- 
tended with  muttering  delirium,  and  so  gradually  sinks.  In  some 
instances  yellow  tubercles  are  found  after  death  extensively  dis- 
seminated throughout  the  lungs;  there  are  numerous  small  cavi- 
ties resulting  from  the  softening  of  isolated  tubercular  masses, 
and  much  of  the  intervening  lung-structure  is  extremely  con- 
gested, and  oftentimes  consolidated  by  inflammatory  exudation. 
In  other  cases  large  portions  of  the  lung-structure  are  thoroughly 
infiltrated  With  tubercle,  which  in  some  parts  is  seen  in  a  soft- 
ened state,  and  in  others  has  been  expectorated,  and  has  thus 
given  rise  to  the  formation  of  cavities,  or  so-called  vomicae. 

The  physical  signs  which  are  met  with  in  these  cases  are  by 
no  means  characteristic,  and  can  be  interpreted  correctly  only 
by  constant  reference  to  the  general  symptoms.  There  may  be 
deficiency  in  the  expansion  of  the  chest,  dulness  on  percussion, 
and  increased  vocal  fremitus,  but  not  necessarily  at  the  apices 
of  the  lungs;  the  respiration  may  be  weak  or  deficient  in  some 
spots,  coarse  and  exaggerated,  or  hollow-sounding,  and  faintly 
metallic  in  others;  whilst  in  others,  again,  the  respiratory  mur- 
mur may  be  overpowered  or  replaced  by  loud  rhonchi,  and  ir- 
regular-sized, bubbling  r&les. 

The  true  character  of  the  disease  which  has  produced  these 
signs  may  generally  be  diagnosed  if  due  caution  be  observed. 
The  only  malady  with  which  it  is  likely  to  be  confounded  is 
pneumonia  ;*  and  between  the  two  disorders  there  are  many 
well-marked  points  of  difference.  In  the  tubercular  disease  the 
intensity  of  the  constitutional  disturbance  is  out  of  all  propor- 
tion greater  than  the  apparent  amount  of  chest  affection ;  the 
disease  occurs  equally  on  both  sides  of  the  chest,  and  is  sel- 
dom accompanied  by  much  pain  or  catching  of  the  breathing; 
there  is  absence  of  marked  and  limited  dulness  on  percussion,  of 
true  pneumonic  crepitation,  and  of  the  intensely  metallic  tubu- 
lar breathing  and  sniflling  bronchophonic  resonance  of  the  voice 
which  characterizes  pneumonic  consolidation,  whilst,  on  the  other 
hand,  the  depressed  aspect  of  the  patient,  the  profuse  perspira- 
tions, the  intense  prostration,  the  gradually  increasing  but  dif- 
fused dulness  on  percussion,  and  the  occurrence  of  large  irregu- 
lar bubbling,  and  other  signs  of  pulmonary  excavation,  point 
clearly  to  tubercular  consolidation  and  excavation  as  the  cause 
of  all  the  mischief. 

The  second  variety  is  connected  with  the  deposit  of  innumera- 
ble gray  miliary  tubercles.     Its  symptoms  resemble  those  which 

1  In  making  this  statement  I  exclude  the  hypothesis  of  cancerous  and 
other  malignant  deposits  in  the  lungs. 
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characterize  the  first  variety,  except  that  there  is  often  an  ab- 
sence of  cough  and  of  purulent  or  muco-purulent  expectoration, 
and  that  the  feverish  symptoms  thereby  acquire  a  greater  prom- 
inence. If  cough  is  present,  it  is  usually  very  slight,  and  hardly 
attracts  attention  ;  and  the  sputa,  if  any  exist,  are  scanty,  and 
consist  of  little  more  than  frothy  mucus.  But  the  fever  is  con- 
siderable, the  elevation  of  the  temperature  of  the  body  persis- 
tent and  very  great,  often  ranging  from  102®  to  106°;  the  nerv- 
ous depression  extreme ;  the  breathing  is  excessively  short  and 
oppressed,  the  lips  and  face  are  livid,  and  the  whole  surface  of 
the  body  is  of  a  dusky  hue,  and  usually  batched  in  perspiration. 
In  short,  the  general  symptoms  are  those  of  low  remittent  fever 
attended  by  congestive  pneumonia,  rather  than  those  which  are 
usually  regarded  as  characteristic  of  pulmonary  consumption. 

After  death,  the  lungs  are  found  extremely  congested,  and 
everywhere  studded  with  innumerable  gray  semi  transparent 
miliary  tubercles,  sometimes  so  minute  as  to  be  scarcely  visible ; 
but  there  are  no  softened  tubercles,  and  no  vomicae. 

The  physical  examination  of  the  chest  gives  little  more  than 
negative  results.  There  is  no  observable  diflFerence  in  the  size 
or  expansion  of  the  chest  on  the  two  sides,  nor  in  the  intensity 
of  the  vocal  fremitus,  nor  in  the  sound  elicited  on  percussion,  nor 
in  the  vocal  resonance,  nor  in  the  sounds  produced  by  cough  or 
respiration.  There  is  great  acceleration  of  the  breathing,  and 
there  may  be  slight  harshness  and  unevenness  of  the  respiratory 
murmur,  and  occasionally  a  few  rhonchi  or  a  few  small  rfiles ; 
but  there  are  no  large  bubbling  rfiles,  there  is  no  fine  crepita- 
tion, no  tubular  breathing,  no  sniffling  bronchophonic  resonance 
of  the  voice,  and  no  marked  and  limited  dulness:  indeed,  the 
dulness  on  percussion,  if  any  exists,  is  extremely  slight,  and  is 
met  with  equally  on  both  sides. 

Thus  the  physical  signs,  which  vary  little  from  day  to  day, 
show  the  fallacy  of  the  opinion  that  pneumonia  is  present,  and, 
if  duly  weighed  in  connection  with  the  persistent  elevation  of 
temperature'  and  the  other  general  symptoms,  can  hardly  fail  to 
lead  to  a  correct  diagnosis.  If  the  oppression  of  the  breathing 
be  not  due  to  pleurisy  or  pneumonia,  it  must  be  referable  to 
bronchitis  or  phthisis.  But  the  intense  heat  of  the  skin,  the 
comparative  absence  of  r&les  and  rhonchi,  the  almost  entire 

•  The  toraperature  in  pneumonia  often  rises  to  104°  or  106°;  but  it  attains 
its  maximum  elevation  at  from  the  third  to  the  sixth  day  of  the  attack,  after 
which  it  falls  with  tolerable  rapidity  and  regularity,  unless  a  fresh  attack  of 
pneumonia  or  pleurisy  be  set  up — an  event  which  may  be  discovered  by  a 
stethoscopic  examination.  On  the  other  hand,  the  elevation  of  temperature 
in  cases  of  acute  phthisis  is  remarkably  persistent. 
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absence  of  sputa,  and  the  complete  absence  of  muco-purulent  ex- 
pectoration as  the  malady  progresses,  conspire  to  prove  that  the 
malady  is  not  bronchitis,  and,  therefore,  that  it  must  be  of  a 
tubercular  character.  In  some  of  these  cases  of  acute  phthisis, 
the  stomach  is  irritable,  and  vomiting  occurs ;  in  others,  symp- 
toms resembling  those  of  meningitis  arise,  and  in  a  few  diarrhoea 
supervenes  ;  but,  if  the  disease  runs  a  rapid  course,  these  symp- 
toms, with  the  exception  of  delirium,  are  seldom  met  with  in  a 
marked  degree.  Even  emaciation  is  not  a  constant  symptom.  I 
have  seen  several  patients  die  of  acute  phthisis  in  St.  George's 
Hospital,  partly  suffocated  by  the  enormous  crop  of  tubercles  in 
their  lungs,  and  partly  poisoned  by  the  noxious  quality  of  their 
own  blood,  whilst  as  yet  no  emaciation  had  taken  place.  Indeed, 
their  bodies  after  death  were  not  only  plump,  but  had  large 
quantities  of  fat  stored  up  in  the  omentum  and  other  parts. 

3.  The  latent  or  insidious  forms  of  phthisis  present  a  remark- 
able contrast  to  those  last  described.  They  are  characterized 
by  persistent  mental  and  physical  depression,  and  by  an  absence 
of  fever  and  of  the  more  prominent  symptoms  of  pulmonary  dis- 
ease. The  patient  feels  low  and  weak  and  depressed,  but  is 
utterly  at  a  loss  to  account  for  his  illness.  His  complaint  is  of 
general  lassitude  and  weariness,  of  inability  to  fix  his  attention, 
and  of  being  unequal  to  much  exertion  ;  but  he  has  little  or  no 
cough,  no  pain  in  the  chest,  no  feverish  heat  of  skin — no 
symptoms,  in  short,  to  direct  attention  to  the  real  seat  of  mis- 
chief, and  being  more  or  less  dyspeptic,  he  usually  imagines  that 
"it  is  all  stomach.'*  His  friends,  probably,  consider  him  nerv- 
ous and  hypochondriacal,  and  rally  him  on  his  indolence  and 
lowness  of  spirits ;  but  the  physician  observes  signs  of  loss  of 
health,  which  he  justly  attributes  to  deepseated  and  serious  mis- 
chief. He  remarks  that  his  patient's  aspect  is  unhealthy ;  his 
pupils  dilated,  the  conjunctivae  of  a  pearl-like  color,  the  skin  un- 
usually pale,  the  muscles  flabby,  the  extremities  often  cold,  and 
the  pulse  feeble — not  necessarily  much  accelerated  ;  he  learns 
by  inquiry  that  the  appetite  is  impaired,  the  digestion  weak,  his 
sleep  disturbed  and  unrefreshing  ;  and  together  with  these  signs 
of  general  functional  derangement  and  impaired  constitutional 
power,  he  notes  a  tendency  to  emaciation,  acceleration  of  the 
breathing,  and  an  occasional  slight  bark  or  short  dry  hacking 
cough  after  exertion.  The  cough  probably  is  slight,  and  has 
escaped  observation,  so  that  the  patient  will  deny  its  existence ; 
and  it  often  remains  so  slight  throughout  the  whole  course  of  the 
disease,  as  not  to  form  a  subject  of  complaint.  Thus  the  patient 
will  go  on  for  months,  suffering,  as  it  is  thought,  from  nervous 
debility,  becoming    gradually  thinner,  but  otherwise   without 
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material  change  in  his  symptoms.  At  length  he  finds  himself 
short-breathed  and  unable  to  go  up  stairs  without  panting  :  he 
perspires  on  the  slightest  exertion  ;  experiences  chills  down  the 
spine,  followed  by  burning  heat  of  the  palms  of  the  hand,  and 
not  unfrequently  by  perspirations  at  night ;  his  appetite  becomes 
more  than  usually  capricious,  the  liver  disordered  and  the 
stomach  irritable,  so  that  sickness  and  vomiting  occur;  the 
bowels  are  disturbed  ;  and,  after  a  time,  griping  pain  in  the  belly 
and  obstinate  diarrhoea  set  in.  For  weeks,  or  even  months,  this^ 
may  persist,  in  spite  of  ordinary  remedies ;  and  even  when  it  is 
controlled  by  appropriate  treatment,  it  is  apt  to  recur  as  soon 
as  the  medicines  are  discontinued.  Meanwhile  emaciation  pro- 
ceeds somewhat  rapidly,  the  legs  are  apt  to  become  oedematous, 
profuse  exhausting  perspirations  alternate  with  the  diarrhoea, 
pains  occur  from  time  to  time  in  the  chest,  the  breathing  becomes 
more  oppressed,  aphthous  ulceration  occurs  in  the  mouth  and 
throat,  the  appetite  fails,  and  the  patient  sinks.  In  many 
instances  these  symptoms  are  found  associated  with  amyloid  de- 
generation of  the  tissues. 

In  another  class  of  cases  the  symptoms  at  first  do  not  differ 
materially  from  those  just  described,  but  after  a  time  severe  ab- 
dominal pain  occurs,  accompanied  by  sickness  and  irregularity 
of  the  bowels ;  there  is  gradually  increasing  distension  of  the 
belly,  caused  partly  by  the  effusion  of  lymph  and  serum  into 
the  abdominal  cavity,  and  partly  by  flatulent  distension  of  the 
bowels ;  and  there  are  great  tenderness  on  pressure  and  severe 
febrile  excitement.  Those  symptoms  which  are  due  to  ulcera- 
tion of  the  glandular  structure  of  the  intestines,  and  a  tubercu- 
lous condition  of  the  peritoneum  with  chronic  peritoneal  inflam- 
mation consequent  thereupon,  may  be  brought  more  or  less  under 
the  influence  of  treatment,  and  thus  may  run  a  longer  or  shorter 
course ;  but  their  occurrence  is  commonly  the  sign  for  the  com- 
mencement of  uncontrollable  diarrhoea,  rapid  emaciation,  hectic 
fever,  and  other  symptoms  which  bring  the  patient  rapidly  to 
the  grave. 

In  yet  another  class  of  cases  the  symptoms  resemble  those 
above  described,  except  in  the  occurrence  of  fistula  in  ano.  The 
cough  is  just  as  slight,  the  nervous  and  physical  depression  as 
great,  and  emaciation  is  also  well-marked  ;  but  diarrhoea  is  a  far 
less  prominent  feature,  and  appears  to  be  replaced  by  the  dis- 
charge from  the  fistula.  Sometimes,  indeed,  a  harassing  cough 
or  a  troublesome  diarrhoea  may  coexist  with  a  fistula  in  ano  ; 
but  in  the  cases  of  latent  phthisis  now  under  consideration, 
neither  the  cough  nor  the  diarrhoea  assume  any  importance 
unless  the  discharge  from  the  fistula  is  checked.     Nor  need  they 
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do  SO  even  then ;  for  if  the  patient's  health  and  strength  be  im- 
proved, and  the  tendencj'^  to  further  mischief  arrested,  the  dis- 
charge may  be  stopped  and  the  fistula  cured  without  any  fear  of 
untoward  consequences :  but  if,  on  the  contrary,  the  discharge 
be  checked  while  the  constitutional  disorder  is  still  progressing, 
severe  cough  or  profuse  sweating  will  be  excited,  or  diarrhoea 
will  set  in  and  the  malady  will  assume  the  more  ordinary  fea- 
tures of  pulmonary  consumption. 

In  some  instances  of  latent  phthisis  there  is  almost  entire 
absence  of  cough  from  first  to  last ;  in  others  there  is  slight 
cough  throughout,  but  it  never  becomes  a  prominent  symptom ; 
and  in  others,  again,  it  may  be  scarcely  noticeable  until  the 
diarrhoea  is  checked,  or  the  fistula  in  ano  cured,  when  it  often 
proves  extremely  troublesome,  and  the  case  assumes  the  ordinary 
characters  of  pulmonary  consumption.  In  either  case  tubercles 
may  be  found  in  the  lungs  after  death  in  every  stage  of  devel- 
opment and  degeneration,  the  absence  of  cough  being  in  no 
degree  attributable  to  the  paucity  of  tubercular  matter  in  the 
lung,  or  to  any  particular  stage  of  its  development,  but  rather 
to  the  absence  of  pulmonary  irritation  resulting  from  the  local 
determination  elsewhere  set  up,  by  the  irritation  of  the  fistula 
in  ano,  or  by  tubercular  deposits  in.  the  glandular  structure  of 
the  bowels  and  of  the  ulceration  occurring  there. 

The  general  character  of  the  symptoms  of  consumption  will 
be  obvious  from  the  description  already  given  of  the  malady, 
but  their  special  features  require  careful  consideration.  Cough 
is  one  of  the  earliest  symptoms,  and  in  some  instances  is  pecu- 
liar and  characteristic ;  it  is  generally  unpreceded  and  unatten- 
ded by  running  at  the  eyes  and  nose,  is  rarely  paroxysmal,  and 
at  first  is  dry,  being  due  to  sympathetic  irritation  of  the  larynx, 
andhence.it  is  often  supposed  to  be  a  ijervous  or  stomach  cough, 
or  is  referred  to  relaxation  of  the  throat.  At  first  it  occurs 
chiefly  if  not  exclusively  in  the  early  morning,  but,  as  the  mal- 
ady proceeds,  it  is  observed  during  the  day,  and  especially  after 
exertion,  or  on  any  change  of  temperature.  After  a  time,  it 
ceases  to  be  dry,  and  is  accompanied  by  more  or  less  expecto- 
ration ;  it  recurs  at  short  intervals  throughout  the  day,  is  espe- 
cially troublesome  at  night  and  in  the  morning,  is  often  very 
severe,  and  not  unfrequently  gives  rise  to  vomiting,  especially 
when  it  occurs  soon  after  a  meal ;  but,  in  exceptional  cases,  it 
is  extremely  slight  throughout  the  whole  course  of  the  disease, 
and  is  not  attended  by  expectoration ;  whilst  in  others  in  which 
the  disease  arises  in  sequel  of  bronchitis,  it  is  attended  by  ex- 
pectoration from  the  date  of  its  invasion.  The  expectoration 
is  at  first  scanty,  thin,  colorless,  and  transparent,  somewhat 
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lamed  and  sore,  or  even  ulcerated,  in  consequence  of 
,re  to  which  they  are  subjected;  the  features  become 
coihipsed,  the  feet  mid  ankles  swollen  and  ccdematou-H, 
with  approaches,  si i;^ lit  wandering  or  delirium  often 
[oQietimes  com^  ultimately  supervenes^  an<l  the  psitient^ 
la  of  his  approfiching  end,  sinks  quietly  and  without 
;  in  other  instances  the  hrain  remains  unaffected,  and 
I  clear  and  eolleeteil ;  the  coii;jh  almost  ceases,  and  the 
Bses  away  in  perfect  tranquillity,  almost  as  if  asleep  ; 
igain,  the  inind  remains  uiiaflecteil,  hut  for  many  days, 
&  longer  period  before  death,  the  patient  suffers  con- 
HU  a  distressing  sense  of  sinking  and  exhaustion,  and 
ed  with  pains  in  the  chest  and  bowels,  oppressive  short- 
tath,  and  excessive  difficulty  of  expectoration,  leading 
t  fits  of  sulTocative  dyspm^a,  which  renders  the  death- 
Xtremely  painfuL 

'tttion  of  the  disease  in  the  cases  above  described  varies 
w  weeks  to  gix  or  eight  months ;  and  from  the  time 
ictive  symptoms  commence  the  patient  is  a  confirmed 

most  instances  the  malady  runs  a  much  more  pro- 
urse,  and  presents  marked  intermissions  iti  its  progress, 
.ses  the  area  of  tubercular  deposit  at  first  is  small,  tlie 
are  confined  to  a  portion  of  the  upper  lobe,  and   the 

of  the  lung  is  perfectly  healthy,  so  that  the  respira- 
ion  is  not  serioiLsly  interfered  with.  Under  these  cir- 
s,  if  the  general  health  can  be  improved,  and  the  pa- 
Iteni  invigorated,  the  deposit  of  tubercles  may  be  ar- 
ose already  deposited  may  remain  in  a  quiescent  state 
or  even  throughout  a  tolerably  long  life,  the  irritation 
9  may  pass  off,  the  cough  an<l  other  symptoms  will 
Ide^  and  the  patient  may  recover  a  certain  degree  of 
Sometimes  he  regains  full  bodily  vigor,  but  more  coin- 
remains  short-breatlier],  and  liable  to  be  affected  by 
urbing  causes.  Nevertheless,  though  somewhat  of  a 
►rian,  and  prone  '*to  catch  cold,"  he  is  able  to  resume 
ry  avocations,  and  is  regarded  Jiy  his  acquaintances 
able  health.  Two  or  more  such  attacks  as  these  may 
nervals  of  as  many  months  or  years,  before  any  soft- 
be  tubercles  takes  phice :  the  system  rallies  quickly 
I  attack,  and  the  patient  recovers  more  or  less  corn- 
hough  as  each  attack  results  in  a  fresh  crop  of  tuber- 
vea  the  lungs  less  equal  to  carry  on  their  respiratory 
ind  the  general  health  more  seriously  impaired.  At 
9posit  reaches  the  limit  which  is  compatible  with 
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even  feeble  health  ;  the  general  power  of  the  system  fjiiK  t^^ 
tubercles  soften,  cavities  are  formed,  the  patient  expector»k!^a 
large  quantity  of  puriform  matter,  Buffers  greatly   from  hecuc 
fever,  has  frequent  attacks  of  diarrlioea,  sweats  profusely  »x 
night,  becomes  rapirlly  emaciated,  and  sinks,  as  in  the  former 
case,  after  a  few  mouths  of  sufTvriug. 

Sometime8,  again*  the  course  of  the  disease  is  somewhat  differ- 
ent.    The  tubereulous  deposit  is  not  extensive,  and  ihere  is  very 
little  bronchi  tic   complication,  so  that,  as  in   the  former  cas^, 
sufficient  healthy  lung- tissue  remains  to  carry  on  respiration   in 
a  tolerably  eflicient  manner ;  but  the  tubercles  are  of  the  ^oFt, 
yellow  variety,  and  speedily  soften  and  break  up  into  voraics^. 
The  expectoration    iherefore  becomes   purulent,   and  is  often 
streaked  with  blood;  hectic  fever  supervenes,  and  the  patient 
loses    flesh    and    strength.     But,  notwithstanding    the   stetto- 
seopic  signs  and  general   symptoms   of   far-advanced  disea-se, 
there  are  indications  which,   to  the  practised  observer,  denote 
the  possibility  of  the  patient*s  rallying.     The  respiration  is  not 
80  quick  nor  the  pulse  so  mucli  accelerated  as  in  rapidly  pro- 
gressive pblhi.^is.     There  is  not  the  same  burning  heat  of  skin, 
or  the  same  amount  of  perspiration,  and  the  aspect  of  the  pa- 
tient is  not  expressive  of  much  anxiety  or  of  fatal  constitutional 
disturbance.     Accordingly,  after  a  time,  if  the  tone  of  the  ^yt^ 
tem  be  judiciously  upheld,  and  no  fresh  deposit  of  tubercle  talfie 
place,  the  tubevcnlnr  matter  already  deposited  may  be  expteC-o- 
rated  and  got  rid  of,  or  may  cease  to  excite  local  irritatit»«^'t 
the  cough  may  subside,  the  night-sweats  cease,  the  appetite  »*^^ 
turn,  the  patient  may  regain  flesh-,  and  in  great  measure  reeoW^^J 
Btrength,     In  this  case,  as  in  the  former^  there  may  be  interv«=^**^ 
of  months  or  even  years,  during  which  the  patient  may  cti} 
comparatively  good  health,  aoil   in  some  instances  the  pntii 
may  at  length  sliake  off  his  tendency  to  the  disease,  so  that  W 
further  deposit  of  tubercle  may  take  place,  and  practically  it  ^-^ 
disorder  may  be  regarded   as  cured.     But  in  most  casen  tt  ^ 
symptoms  recur  at  a  future  period,  and  each  attack,  being  a^* 
companied  by  fresh  tubercular  deposit  and  destructirm  of  Irni  ^^ 
tissue,  leaves  the   patient   less  able  to  recruit  his  health  ar*^  ^ 
strength.     At  length,  if  relapses  continue   to  recur,  the  lirr* 
must  ultimately  arrive  when  the  amount  of  deposit  in  the  lun  *^^ 
or  the  breaking  down  of  its  tissue,  will  be  such  as  to  render  it  ^  ^ 
due  continuance  of  respiration  impossible,  and  then  the  patie 
'Mvill   fall   into  a  decline,'*  or,  in  other  words,  the  disease  w 
rnn  its  fatal  course  in  much  the  same  manner  as  in  the  forra*^*'^? 
instance.     But  it  should  lie  clearly  understood  that,  notwit^    ^'^ 
standing  the  more  formidable  character  of  the  physical  si^ 
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neral  sjnnptoins,  recovery  may  take  place  from  the  earlier 
I  as  perfectly  as  when  the  tubercles  do  not  soften  and 
down;  and  that  if  the  deposit  of  tubercle  has  not  been 
ive,  the  patient  may  regairi  his  health,  and  may  live  many 
nay,  may  attain  to  a  fiiirly  advanced  age,  even  after 
I  vomicae  have  been  formed. 

Tnder  the  title  of  A^ide  Pkthisu,  two  distinct  forms  of 
!  are  usually  comprised — the  one  rescmblinfr  ordinary 
s  in  many  of  its  symptoms,  and  remarkable  chiefly  for  tfjc 
y  of  the  constitutional  disturbance,  and  the  extreme  ra- 
of  its  course;  the  other  more  nearly  allied  in  its  general 
ters  to  a  low  type  of  ii-ritative  fever,  accompanied  by  con- 
r  pneutnonia.  They  both  run  their  course  in  from  three 
to  three  months  from  the  tiTiie  when  the  patient  was  sup- 
to  have  been  in  good  healrh,  and  unless  caution  be  exer- 
they  are  both  apt  to  be  mistaken  for  some  other  form  of 
r. 

first  variety,  which  is  connected  with  extensive  deposition 
ow  tubercle,  or  else  with  tubercular  infiltration  of  the 
is  usually  ushered  in  by  severe  rigors,  followed  by  anxiety 
itenance,  heat  of  skin,  the  temperature  often  rising  to  104^ 
>°,  a  (juick,  irritable  pulse,  a  short,  hard  cough,  and  con- 
de  oppression  of  the  breathing.  There  is  pain  and  tight- 
tfOss  the  chest,  and  a  sense  of  heavy  aching  in  the  shoulder* 
J  In  the  course  of  a  few  hours  the  cough  is  accompanied 
thy  mucous  expectorMtion  often  specked  with  blood,  hut 
many  days  have  elapsed  the  tubercles  begin  to  soften,  the 
ter  of  the  sputa  is  jiltered,  and  they  become  muco-ptn-ulentj 
a  purulent.  At  the  same  time  the  fever j.^h  heat  of  skin 
marked  the  first  invasion  of  the  disease  is  replaced  by 
ite  '•chills  and  heats/'  and  by  the  profuse  perspirations 
ch ar a c te r Ize  h ec t i c  fe v e r  ;  the  an x i e ty  o f  t h e  co u n t e n a n c e 
ses;  the  skin  is  of  a  pallid  yet  dusky  hue;  the  pulse  be- 
more  rapid,  the  cr»ngh  more  fre*|uent,  the  breathing  more 
i  and  more  oppressed,  and  the  hps  and  face  livid  ;  the 
sympathizes  with  the  general  distress,  and  wandering  or 
ittering  delirium  ensues,  especially  at  nights  So  matters 
from  bad  to  worse,  unril,  after  the  lapse  of  a  few  weeks, 
pression  of  the  breathing  becomes  excessive,  the  sensation 
Meion  and  exhaustion  extreme,  the  skin  is  constantly  he- 
«with  a  clammy  perspiration,  a  vesicular  eruption  of  su- 
a  makes  its  appearance,  emaciytjon  progresses  rapidly,  the 
?an  baldly  be  countcil,  tlie  tongue  liecomes  dry,  the  teeth 
vored  with  sordes  ;  and  after  a  few  days  more  of  extreme 
and  of  constantly  impending  suffocation,  the  patient 
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ugunllv  lapses  into  a  Btate  of  coma  or  of  semi-consciott&ness,  at- 

tended  with  nuUtering  delirium,  and  so  orrndually  sinks.  In  Sijtne 
instances  yellow  tubercles  ure  found  after  death  extensivelviis- 
seniin.'ited  throughout  the  lungs;  there  are  numerous  .small  rnri- 
ties  resulting  from  the  softening  of  isolated  tubercular  mami, 
and  mucli  of  the  intervening  lung-structure  is  extremely  cm- 
gested,  and  oftentimes  consolidated  by  inflammatory  exmlatian. 
In  other  cases  large  portions  of  the  lung-strueture  are  ihurougbly 
infiltrated  with  tubercle,  which  in  some  parts  is  seen  in  a  soft- 
ened state,  and  in  others  has  been  expectorated,  and  hm  ibos 
given  rise  to  the  formation  of  cavities,  or  so-called  vomicse. 

The  physical  signs  which  are  met  with  in  these  cases  are  by 
no  means  characteristic,  and  can  be  interpreted  correctly  only 
by  constant  reference  to  the  general  if^ymptoms.  There  may  be 
deficiency  in  the  expansion  of  the  chest,  dulness  on  percussion, 
and  increased  vocal  fremitus,  but  not  necessarily  at  the  apices 
of  the  lungs;  the  respiration  may  be  weak  or  deficient  in  sowc 
spots,  coarse  and  exaggerated,  or  liol low-sounding,  and  fnintly 
metallic  in  others;  whilst  in  oiliers,  again,  the  respiratory  uinr- 
mur  may  be  overpowered  or  replaced  by  loud  rhonchi,  and  u*- 
regular-sized,  bubbling  rfiles. 

The  true  character  of  the  disease  which  has  produced  tUe&c 
signs  may  generally  be  Jiagnoseil  if  «lue  caution  be  observed- 
Tlie   ordy  malady  with  which   it  is  likely  to  be  confounded  i* 
pneumonia  ;*  and  between    the  two  disorders  there  are  aii^J 
well  marked  points  of  difference.     In  the  tubercular  disease  the 
intensity  of  the  constitutional  disturbance  is  out  of  all  propor- 
tion greater  than  the  apparent  amount  of  chest  affection  ;  ^^* 
disease  occurs   equally  on  both  sides  of  the  chest,  and  is  ^ 
dom  accompanied  by  much  pain  or  catching  of  the  breatlti^J 
there  is  absence  of  marked  and  limited  dulness  on  percussioi^-*^ 
true  pneumonic  crepitation,  and  of  the  intensely  metallic  t'*^'^ 
lar  breathing  and  sniffling  bronchophonic  resonance  of  the  ^^3 
which  characterizes  pneumonic  consolidation,  whilst,  on  the  o^^^ 
ha  ml,  the  depressed  aspect  of  the  patient,  the  profuse  per^J'^^ 
tions,  the  intense  prostration,  the  gradually  increasing  but 
fused  dulness  on  percussion,  and  the  occurrence  of  large  irr 
lar  bubbling,  and  otiier  signs  of  pulmonary  excavation, 
clearly  to  lubercular  consolidation  and  excavation  as  the  C^- 
of  all  the  mischief. 

The  second  variety  is  connected  with  the  deposit  of  innura» 
ble  gray  miliary  tubercles.     Its  symptoms  resemble  those  wB 


i  Iti  mnkfni:  this  slatemeat  I  exclude  the  hypothesis  of  caneertmi 
otUi'T  mftligniint  depu^its  in  the  luags. 
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characterize  tlie  first  vnrietj,  except  that  there  is  often  an  nb- 
ftence  of  coiiirh  ami  of  purulent  oi"  umco*punjlent  expeetorution, 
ami  that  tlie  feverish  Hviiiptoma  thereby  uequiie  a  greater  prom- 
inence.    If  cough  is  present,  it  h  usuallj  very  alight,  and  Imrdlj 
ittracts  attention  ;  ami  tlie  sputa,  if  any  exist,  are  scanty,  and 
Consist  of  little  more  than  frotliy  mucus.     But  the  fever  ia  con- 
iderahle,  the  elevatioti  of  the  temperature  of  the  body  persis- 
tent and  very  great,  often  langing  from  102°  to  10G°;  tlic  nerv- 
Oti!%  deprei^sion  extreme  ;  the  breatliinj^  is  excessively  short  and 
loppre:^Med,  the  lips  and  face  are  livid,  and  the  wliole  surfaee  of 
%he  body  is  of  a  dusky  hue,  and  usually  bathed  in  perspiration. 
In  short,  the  general  symptoms  are  those  of  low  remittent  fever 
lattended  by  e<mgestive  pneumonia,  rather  thnn   those  which  are 
fUsualty  regarded  as  characteristic  of  pulmonary  consumption. 

After  death,  the  lungs  are  found   extremely  congesttHl,  and 
leverywliere    studded  with    innumerable  gray    semi  transparent 
miliary  tubercles,  sometimes  so  minute  as  to  be  scarcely  visible; 
but  there  are  no  softened  tubercles,  and  no  vomicii?. 

The  physical  examination  of  the  chest  gives  little  more  than 
negative  rcsulls.  There  is  no  observable  diflference  in  tlie  size 
Or  expansion  of  the  chest  on  the  two  sides,  nor  in  the  interjsity 
f  the  vocal  fremitus,  nor  in  the  sound  elicited  on  percussion,  nor 
the  vocal  resonance,  nor  in  the  sounds  produced  by  cough  or 
espiration.  There  is  great  acceleration  of  the  breatliing,  and 
'  ere  may  be  slight  hrirshrjess  and  nnevettness  of  the  respiratory 
iirnuir,  antl  occasionally  a  few  rhonchi  or  a  few  small  rfiles  ; 
at  there  are  no  large  luibbling  rales,  there  is  no  fine  crepita- 
on.  no  tubular  breatlung,  no  sniffling bronehophonic  resonnnce 
ff  the  voice,  and  Tio  marked  and  limited  dulness:  indeed,  the 
ulness  on  percussion,  if  any  exists,  is  extremely  slight,  and  is 
met  with  equally  on  both  sitles. 

Thus  the  physical  signs,  which  vary  little  from  day  to  day, 
show  the  fallacy  of  the  opinion  that  pnenmonia  is  present,  and» 
if  duly  weighed  in  connection  with  the  persistent  elevution  of 
temperature^  and  the  other  general  symptoms,  can  hardly  fni!  to 
lead  to  a  correct  diagnosis.  If  the  oppression  of  the  breathing 
he  not  due  to  pleurisy  or  pneumonia,  it  must  be  referable  to 
bronchitis  or  phthisis.  But  the  intense  bent  of  the  skin,  the 
Comparative  absence  of  rfiles  and  rhonchi,  the  almost  entire 


'  The  t/TDpenitum  in  pnoumnniu  ofton  rises  to  104^  or  105*;  but  it  nttjilm 
»  mttxftniHii  elfVfitrnn  nt  fmin  Uio  third  t<»  th«  sixt^i  day  of  ihp  nttitck.  altiT 
hft'h  it  full*  with  tolrrnbk*  rapiility  iind  rfguIarityT  unleiisu  fre#li  jittu»kof 
nrutnof^iH  or  pl**iiri>iy  be  apI  up — an  evi'iit  which  rnftv  be  discovered  by  ft 

fi*tbn*t^opic  cxitmiiijitioit.     Oti  the  otht^r  bim*^,  the?  elevation  uf  ti-tnjMjmture 

li  vii»(Mof  aeutti  pbtbUig  is  ri'TiiarkiLbly  p<.'rBt»tent. 
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absence  of  sputa^  and  the  complete  absence  of  muco-purulent  ex- 
pectoration as  tbemaladj  progresses,  conspire  to  prove  that  the 
maUdy  is  not  bronchitis^  and^  therefore,  thut  it  must  bo  of  a 
tubercular  character.  In  some  of  these  cases  of  acute  phthi^bj 
the  stomach  is  irritable,  and  vomiting  occurs ;  in  others,  svmp- 
toms  resembling  those  of  meningitis  arise,  and  in  a  few  dlarrh(t& 
supervenes  ;  but,  if  the  disease  runs  a  rapid  course,  these  symp- 
toms, with  the  exception  of  delirium,  are  seldom  met  with  inn 
marked  degree.  Even  emaciation  is  not  a  constant  symptom.  I 
have  seen  several  patients  die  of  acute  phthisis  in  St.  Geor;^^8 
Hospital,  partly  suffocated  by  the  enormous  crop  of  tubercles  in 
their  lungs,  and  partly  poisoned  by  the  noxious  quality  of  their 
own  blood,  ^^hilst  as  yet  no  emaciation  had  taken  place.  Indeed, 
their  bodies  after  death  were  not  only  plump,  but  had  large 
quantities  of  fat  stored  up  in  the  omentum  and  other  parts. 

3.  The  latent  or  insidious  forms  of  phthisis  present  a  rctrijirk- 
able  contrast  to  those  last  describei     They  are  characteriid 
by  persistent  mental  and  physical  depression,  and  by  an  ahsence 
of  fever  and  of  the  more  prominent  symptoms  of  pulmonary  dis- 
ease.    The  patient  feels  low  and  weak  and  depres^edi  but  i& 
utterly  at  a  loss  to  account  for  his  illness.      His  complniot  is  o€ 
general  lassitude  and  weariness,  of  inability  to  fix  hts  attention, 
and  of  being  nneqnal  to  much  exertion  ;  but  he  has  little  or  wC 
cough,    no  pain   in  the  chest,    no   feverish    heat  of  skin— nC 
STmptoms,  in  short,  to  direct  attention  to  the  real  seat  of  mis- 
chief, and  being  more  or  less  dyspeptic,  he  usually  imagines  tliafl 
**it  is  all  stomach/'     His  friends,  probably,  consider  him  nerv- 
ous and  hypochondriacal,  and  rally  him  on  his  indolence  and^ 
lowness  of  spirits;  but  the  physician  observes  signs  of  los^  of 
health,  which  he  justly  attributes  to  deepseated  and  serious  mis- 
chief.    He  remarks  that  his  patient's  aspect  is  unhealthy;  his 
pupils  dilated,  the  conjunctivje  of  a  pearl-like  color,  the  skin  un- 
usually pale,  the  muscles  flabby,  the  extremities  often  cold,  and 
the  pulse  feeble — ^not  necessarily  much  accelerated  ;  he  leanis 
by  inquiry  that  the  appetite  is  impaire<l.  the  digestion  weak,  his 
sleep  disturbed  and  unrefreshing ;  and  together  with  these  signs 
of  general  functional  derangement  and  impaired  constitutional 
power,  he  notes   a  tendency  to  emaciation,  acceleration  of  the 
breathing,  and  an  occasional  slight  bark  or  short  dry  backing 
oough  after  exertion.     The  congh  probably  is  slight,  and  has 
escaped  observation,  so  that  the  patient  will  deny  its  existence ; 
and  it  often  remains  so  slight  throughout  the  whole  course  of  the 
disease,  as  not  to  form  a  subject  of  complaint.     Thus  the  patient 
will  go  on  for  months,  suffering,  as  it  is  thought,  from  nervous 
debility,  becoming    gradually  thinner,  but  otherwise   without 
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materiftl  chnnpe  in  liis  symptoms.     At  length  lie  fitids  himself 
slinrt'breathed  aiiJ  unable  ti>  ffo  np  .stairs  witliout  pointing  :  he 
perspires  on  the  slightest  exertion  ;  experiences  chills  down  the 
spine,  followed  by  Imrning  heat  of  the  palms  of  the  hnfid,  nnd 
not  unfrequently  by  perspirntions  at  night ;  his  appetite  becomes 
more    than    usimlly    capricious,    the    liver  disordered   and   the 
stomach    irritable,  so  that    sickness  and  vomiting    oec*ir;   the 
bowels  are  disturbed  ;  and,  nfter  a  tJuie,  griping  pain  in  the  belly 
and  obstinate  diarrhoea  set  in.     For  weeks,  or  even  months,  this- 
xnny  persist,  in  spite  of  ordinary  remedies;  and  even  when  it  is 
controlled  by  appropriate  treatment,  it  is  apt  to  recur  as  soon 
ns  the  medicines  are  discontinued.     Meanwhile  emaciation  pro- 
ceeds somewhat  rapidly,  the  legs  are  apt  to  heeonie  oedematous, 
profuse  exhausting  perspirations  alternate   with   the  diarrhiea, 
ains  occur  from  time  to  time  in  the  chest,  the  breathing  becomes 
more  oppressed,  aphthous  ulceration  occurs  in   the  mijuth  and 
throat,   the   appetite    fails,  and   the    patient  sinks.     In   many 
instances  these  symptoms  are  found  associated  with  amyloid  de- 
generation of  the  tissues. 

In  another  clasis  of  cases  the  symptoms  at  first  do  not  differ 
tDaiterially  from  those  just  described,  but  after  a  time  severe  ab- 
doniinal  pain  occurs,  accompanieii  by  sickness  and  irregularity 
of  the  bowels ;  there  is  gradually  increasing  distension  of  the 
belly,  caused  partly  by  the  effusion  of  lymph  and  serum   into 
"the  abdominal  cavity,  and  partly  by  flatulent  distension  of  the 
fcowels;  and  there  are  ^reat  tenderness  on  pressure  antl  severe 
"febrile  excitement.     Those  symptoms  which  are  due  to  ulcera- 
tion of  the  glandular  structure  of  the  intestines,  and  a  tiibercu* 
Ions  condition  of  the  peritoneum  with  chronic  peritoneal  intlam- 
Tnation  conseqnent  thereupon,  may  he  Ijrought  more  or  less  under 
^he  influence  of  treatment,  and  thus  may  run  a  longer  or  shorter 
course;  hut  their  occurrence  is  commonly  the  sign  for  the  eoni- 
TDencement  of  uncontrollable  diarrhcca,  rapid  cniacintion,  hectic 
fover,  and  other  symptoms  which  bring  the  patient  rapidly  to 
the  grave. 
In  yet  another  clasB  of  cases  the  symptoms  resemble  those 
lOve  descrihed,  except  in  the  occurrence  of  fistula  in  ano.     The 
lUgh  is  just  as  slight,  the  nervous  and  physical  depression  as 
great,  and  emaciation  is  also  well-marked  ;  but  diarrbeea  is  a  far 
I|>ss  prominent  feature,  and  appears  to  be  replaced  by  the  dis- 
charge  from  the  fistula.     Sometimes,  indeed,  a  harassing  cotigh 
Or  a  troublesome  diarrhara  niny   coexist  with  a  fistubi  in  ano  ; 
hnt  in   the   cases  of  latent  phthisis  now  under   consideration, 
neither   the  congb   nor  the  diarrlhTa  assume   any  importsmce 
unless  the  discharge  from  the  fistula  is  cheeked,     Nor  need  they 
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do  so  even  then  ;  for  if  the  patient^s  health  and  strength  he  Im- 
proved, and  the  ten«lcncy  to  further  mischief  arrested,  the  <lis- 
dmrge  may  be  Btopped  and  the  fistula  cured  without  any  fearof 
ulitovurd  consequences :  but  if,  on  the  contrary,  the  di^li»rge 
be  chi'cked  while  the  conetiiutional  disorder  h  still  progrr^jiiug. 
severe  cou^h  or  profuse  sweating  will  be  excited,  or  diarrbu* 
will  set  in  find  the  malady  will  assume  the  more  ordinary  fea- 
tures of  pulmonary  consumption. 

In  some  instances  of  latent  phthisis  there  is  almost  etitirt 
absence  of  cough  from  first  to  last ;  in  others  there  is  flight 
cougli  throughout,  but  it  never  becomes  a  prominent  syraptooi; 
and  in  others,  again,  it  may  be  scarcely  noticeable  until  the 
diarrhcca  is  checked,  or  the  fistula  in  ano  cured,  when  it  often 
proves  extremely  troublesome,  and  the  case  assumes  the  ordiaary 
ciiaracters  of  pulmonary  consumption.     In  either  case  toberclw 
may  be  found  in  the  lungs  after  death  in  every  stage  of  devel- 
opment and  degeneration,   the  absence  of   cough  being  i«  no 
degree  attributable  to  the  paucity   of  tubercular  matter  in  the 
lung,  or  to  aiiy  pjirticular  stage  of  its  development,  bat  rather 
to  the  absence  of  pulmonary  irritation  resulting  from  the  loc^V 
determination  elsewhere  set  up,  by  the  irritation  of  the  fistuVt^ 
in  ano^  or  by  tubercular  deposits  in,  the  glandular  structure  o^ 
the  bowels  and  of  the  ulceration  occurring  there* 

The  general  rliaracter  of  the  symptoms  of  consumption  wt ^* 
he  ohvii>us   from   the  description  already  given  of  the  maladj    ^ 
hut  their  special  features  require  careful  consideration.     Coug 
is  one  of  the  earliest  symptoms,  and  in  some  instances  is  peci 
lijir  and  characteristic;  it  is  generally  unpreceded  and  tinattei 
ded  by  running  at  the  eyes  and  nose,  is  rarely  paroxysmaU  an 
at  first  is  dry,  being  due  to  sympathetic  irritation  of  thelarvn 
and  Iieoce  it  is  often  supposed  to  be  a  tjervous  or  stomach  couj» 
or  is  referred  to  relaxation  of  the  throat.     At  first  it  occu! 
chiefly  if  not  exclusively  in  the  early  morning,  hut,  as  the  ma 
ady  proceeds,  it  is  observed  during  the  day,  and  especially  afte 
exertioTi,  or  on  any  eliunge  of  temperature.      After  a  time*  i 
ceases  to  be  dry^  and  is  accompanied  hy  more  or  less  expecto^ 
ration;  it  recurs  at  short  intervals  throughout  the  day,  is  espe^-* 
cially  trouhlesome  at  night  and  in  the  morning,  is  often  ver^ 
severe,  and  not  unfrequently  gives  rise  to  vomiting,  especially 
when  it  occurs  soon  after  a  meal ;  but,  in  exceptional  cases,  it 
is  extremely  slight  throughout  the  whole  course  of  the  disease, 
and  is  not  attended  by  expectoration;  whilst  in  others  in  which 
the  disease  arises  in  sequel  of  bronchitis,  it  is  attended  bv  ex- 
pectoration  from  the  date  of  its  invasion*     'J'he  ex  pectoral  ion 
is  at  first  scanty,   thin,  colorless,  and  transparent,  somewhat 
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resembling  saliva  or  gum-water ;  or  it  may  be  of  a  grayish  color, 
and  more  or  less  frothy.  After  a  time,  the  thin,  colorless  sputa 
lose  some  of  their  transparency,  and  are  seen  to  contain  specks 
of  opaque  matter,  which  gradually  subside  and  form  a  deposit 
resembling  the  sediment  in  barley-water,  or  else  remain  suspended 
by  the  more  ropy  portions  of  the  secretion,  and  float  as  streaks 
in  the  transparent  mucous  fluid.  If  the  expectoration  be  at 
first  grayish  colored  and  frothy,  it  gradually  becomes  less 
aerated,  more  glairy  and  more  tenacious ;  loses  its  purely  gray 
color,  and  is  seen  to  be  mixed  with  specks  or  streaks  of  an  opaque 
white  or  bufi*  color,  and  not  unfrequently  with  specks  or  streaks 
of  blood. 

As  the  malady  progresses,  the  character  of  the  sputa  changes 
again  ;  they  gradually  become  opaque,  of  a  whitish  or  yellowish 
hue,  and  are  coughed  up  in  more  distinct  and  more  homogeneous 
masses ;  sometimes  they  form  ragged  pellets  of  a  yellowish-white 
color,  somewhat  resembling  boiled  rice  in  appearance,  which  sink 
or  else  partially  float  in  a  colorless  semi-transparent,  ropy,  non- 
aerated  mucous  fluid ;  and  at  others  they  are  accompanied  by 
very  little  of  this  mucous  fluid,  but  form  larger  masses  of  a  buflF 
or  yellowish-green  color,  flocculent  in  appearance,  yet  perfectly 
smooth  in  outline,  which  do  not  easily  coalesce,  but  remain  per- 
fectly distinct,  and  separate  from  one  another  if  expectorated 
into  a  vessel  containing  water.  These  sputa  have  been  termed 
nummular,  from  their  assuming  the  flat,  circular  form  of  a  piece 
of  money. 

At  a  still  later  stage  of  the  disease  the  sputa  assume  an  ash- 
gray  color,  become  perfectly  purulent  and  homogeneous,  and 
are  coughed  up  in  smooth,  roundish  pieces,  which  run  together 
and  form  one  mass  if  expectorated  into  a  dry  vessel,  or  sink, 
being  perfectly  free  from  admixture  with  air,  if  expectorated 
into  water.  None  of  these  forms  of  sputa,  however,  are  per- 
fectly characteristic  of  phthisis.  The  boiled-rice  sputa — the 
thin,  semi-transparent  sputa  with  a  deposit  resembling  barley- 
water,  and  the  opaque,  circular^  nummuiated  sputa  are  those 
which  are  most  distinctive ;  but  they  all  occur  occasionally  in 
chronic  bronchitis,  and  therefore  cannot  be  relied  upon  as  evi- 
dence of  consumption. 

In  certain  instances,  sometimes  through  a  period  of  many 
years,  pieces  of  calcareous  matter  are  expectorated,  varying  in 
size  from  that  of  a  pin's  head  to  that  of  a  pea  or  a  small  bean ; 
and  in  hardness,  from  that  of  soft  gritty  matter  up  to  that  of  a 
urinary  phosphatic  calculus.  Sometimes  these  harder  concre- 
tions are  branched,  being  moulded  in  the  minute  subdivisions  of 
the  bronchi.  They  all  indicate  a  retrocession  of  the  tubercle  at 
the  spot  where  they  are  formed,  but  not  necessarily  a  subsidence 
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of  the  disease,  which  oftentimes  is  advancing  steadily  in  other 
parts  of  the  lung  at  the  very  time  when  these  concretions  are 
ejected.  In  other  instances  branched  fibrinous  concretions  are 
expectorated,  formed  either  by  the  coagulation  of  blood  in  the 
smaller  bronchi,  or  else  by  exudation  from  their  surface.^  This, 
however,  is  exceedingly  rare. 

The  quantity  of  expectoration  varies  greatly  in  different  cases, 
and  also  at  different  periods  of  the  disorder.  Sometimes  it  is 
profuse  throughout  the  greater  part  of  the  attack ;  in  other  in- 
stances it  is  scanty  at  one  period,  and  profuse — suddenly  profuse, 
as  if  from  the  evacuation  of  a  vomica — at  another;  and  in  others, 
again,  it  is  comparatively  insignificant  in  amount  throughout, 
although  large  cavities  are  found  in  the  lungs  after  death.  In 
exceptional  cases  it  is  altogether  absent,  the  sputa  being  swal- 
lowed, as  they  constantly  are  by  children. 

The  taste  of  phthisical  sputa  is  at  first  saline  and  disagreeable, 
but  at  a  later  period  it  is  often  sweet,  owing  to  the  formation 
and  presence  of  sugar ;  its  odor  is  ordinarily  faint  and  nauseous — 
not  fetid,  unless  mortification  of  some  portion  of  the  respiratory 
apparatus  has  taken  place,  when  it  becomes  nauseous  in  the  ex- 
treme, and  acquires  what  is  known  as  the  gangrenous  odor. 

The  microscopical  appearance  of  phthisical  sputa  varies  ac- 
cording to  the  source  whence  thej'  are  derived.  Before  the 
tubercles  have  softened,  or  before  the  softened  tubercular  matter 
has  found  its  way  into  the  bronchi,  the  expectoration  is  derived 
from  the  mouth,  and  from  the  congested  and  inflamed  mucous 
lining  of  the  bronchi.  It  then  consists,  1st,  of  saliviary  fluid 
with  epithelium  from  the  mouth;  and,  2dly,  of  epithelium  from 
the  trachea,  bronchi,  and  air-cells,  blood  corpuscles,  mucous  cor- 
puscles, exudation  cells,  and  pus  globules.  But  when  the  soft- 
ened tubercular  matter  has  made  its  way  into  the  air-passages, 
the  products  of  disintegration  of  the  lung  and  the  tubercle  are 
found  mixed  with  the  matters  already  mentioned.  They  con- 
sist, Istly,  of  pus  globules  and  exudation  cells  in  large  numbers, 
tubercle  corpuscles,  oil  globules,  saline  crystals,  amorphous 
earthy  material,  and  pigmentary  matter — the  products  more 
especially  of  disintegration  of  tubercle ;  and,  2dly,  fragments  of 
the  curly  yellow  elastic  tissue  of  the  lung,  capillary  vessels,  and 
blood  corpuscles — the  products  of  the  disintegrated  pulmonary 
tissue.  These  fragments  of  lung-tissue  often  afford  the  earliest 
obtainable  evidence  of  the  existence  of  tubercle,  and  in  the  ab- 
sence of  symptoms  of  pneumonic  abscess  may  be  regarded  as 
almost  a  distinctive  characteristic  of  phthisical  sputa.     In  every 

^  See  anU^  pp.  324,  326. 
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instance,  but  especially  in  obscure  cases  and  in  the  earlier  stages 
of  the  disease,  the  discovery  of  the  curly  elastic  fibre  of  the 
lung  is  most  important,  as  it  removes  all  doubt  as  to  the  nature 
of  the  disorder,  and  imparts  a  significance  to  symptoms  which 
might  otherwise  be  regarded  as  trivial,  and  not  requiring  active 
medical  interference.* 

Spitting  of  blood  is  often  one  of  the  earliest,  and  is  certainly 
one  of  the  most  frequent  symptoms  of  phthisis.  It  may  vary 
from  a  mere  speck  or  streak  of  blood,  to  an  ounce,  a  pint,  or 
even  a  larger  quantity;  and  in  some  instances  it  proves  rapidly,  • 
if  not  immediately  fatal,  producing  instant  suffocation,  or  killiilg 
indirectly  after  a  few  days  by  exhaustion.  Seldom,  indeed, 
does  consumption  run  its  course  without  spitting  of  blood  to  a 
greater  or  less  extent ;  but  fatal  hemorrhage,  as  the  result  of 
tubercular  ulceration,  is  an  event  of  very  rare  occurrence.  The 
cause  of  this  is,  that  the  larger  vessels  resist  ulceration  in  a  re- 
markable degree,  and  before  complete  erosion  of  their  coats  has 
taken  place,  clots  usually  form  in  their  interior,  and  the  circu- 
lation through  them  is  arrested.  Dr.  Walshe  names  81  per 
cent,  as  the  proportion  of  ca«es  in  which  spitting  of  blood  to  a 
greater  or  less  extent  occurs,  and  he  reports  having  met  with 
two  instances  of  rapidly  fatal  hemorrhage  amongst  181  analyzed 
cases.  My  own  experience  leads  me  to  aflSrm,  that,  if  the  ob- 
servation be  confined  to  adults,  and  if  cases  of  acute  and  rapidly 
fatal  phthisis  be  excluded  from  the  calculation,  spitting  of  blood 
to  a  greater  or  less  extent  occurs  in  every  instance;  and  it  also 
warrants  my  asserting  that  fatal  hemorrhage  is  far  less  frequent 
than  is  represented  by  Dr.  Walshe's  numbers.  I  have  only  met 
with  seven  such  cases,  though  I  have  seen  many  hundreds  of 
deaths  from  phthisis.*  In  children  profuse  haemoptysis  is  even 
less  frequent. 

*  Thanks  to  Dr.  Fenwick,  the  discovery  of  minute  fragments  of  pulmonary 
tissue  by  the  microscope  is  no  longer  the  tedious  and  uncertain  process  wliich 
it  was  formerly.  The  mode  of  proceeding  which  he  has  suggested  is  as  fol- 
lows: A  portion  of  suspected  sputa  should  be  mixed  with  an  equal  quantity 
of  a  solution  of  caustic  soda  containing  fifteen  grains  to  an  ounce  of  distilled 
water,  and  should  then  be  boiled  for  two  or  three  minutes  with  the  view  of 
diiisolving  all  the  particles  capable  of  solution  by  the  soda.  The  boiling 
being  completed,  three  or  four  times  its  bulk  of  distilled  water  should  be 
added  gradually  to  the  mixture,  which  should  then  be  poured  into  a  conical- 
shaped  glass,  and  set  aside  to  deposit  any  insoluble  matter.  If  any  lung- 
tissue  exists,  it  will  be  found  in  the  fluid  which  is  in  contact  with  the  sides 
of  the  conical  glass  near  its  bottom. 

2  1  have  seen  several  patients,  supposed  to  be  phthisical,  die  suddenly  of 
hemorrhage  from  the  lungs;  but  post-mortem  examination  has  revealed  the 
existence  of  an  unsuspected  aortic  aneurism,  from  which,  and  not  from  tu- 
berculous ulceration,  it  was  proved  that  the  hemorrhage  took  place. 
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Spitting  of  blood  very  commonly  takes  place  at  the  outset  of 
the  disease,  and  recurs  at  longer  or  shorter  intervals  throughout 
its  progress.  In  most  instances  the  blood  is  small  in  quantity, 
and  only  specks  or  streaks  the  sputa ;  but  sometimes,  especially 
in  florid  persons,  profuse  hemorrhage  is  the  first  or  earliest  no- 
ticed symptom.  This  has  led  to  the  erroneous  impression  that 
spitting  of  blood  occasionally  gives  rise  to  consumption.  The 
blood  is  usually  of  a  florid,  red  color,  not  unfrequently  of  a 
brick-red  hue,  and  sometimes,  though  rarely,  except  in  the  later 
stages  of  the  complaint,  of  a  venous  tint.  As  the  disease  ad- 
vances, it  is  ejected  more  frequently,  and  in  rather  larger  quan- 
tity, forming  small  clots ;  and  it  is  more  commonly  met  with  in 
the  expectoration  of  males  than  in  that  of  females,*  and  in  that 
of  adults  than  in  that  of  children.  When  it  is  ejected  in  large 
quantity,  the  blood  is  frothy  from  admixture  with  air. 

When  the  hemorrhage  is  very  profuse,  it  tends  to  serious  ob- 
struction of  the  breathing,  and  possibly  may  thus  accelerate  the 
progress  of  the  tubercular  disease ;  but  in  smaller  quantity  it 
may  act  beneficially  by  relieving  the  local  congestion,  and  it 
certainly  does  not  hasten  the  fatal  termination  of  the  disorder. 
Even  when  very  profuse,  it  does  not  necessarily  shorten  life. 
It  may  take  place  once,  and  may  not  recur,  or  it  may  take  place 
frequently  without  producing  permanent  ill  eff*ects.  A  gentle- 
man, whose  mother  was  phthisical,  and  who  died  of  consumption 
at  the  age  of  fifty-six,  had  coughed  up  almost  yearly  during  the 
last  thirty  three  years,  and  sometimes  two  or  three  times  a  year, 
blood  varying  in  quantity  from  a  few  ounces  to  more  than  a 
pint,  and  yet,  until  the  last  two  years  of  his  life,  he  had  enjoyed 
good  health  during  the  intervals  of  the  attacks.  Such  cases  as 
these,  however,  are  quite  exceptional.  In  some  instances  the 
outpouring  of  blood  into  the  air-passages,  in  connection  with 
phthisis,  gives  rise  to  the  production  of  pulmonary  apoplexy ; 
but  this  occurrence  also  is  rare — so  rare  that  it  was  met  with 
only  eight  times  amongst  the  617  consumptive  patients  exam- 
ined in  the  dead-house  of  St.  George's  Hospital  during  the  ten 
years  ending  December  31st,  1850.' 

From  what  has  been  already  stated,  it  is  obvious  that  the 
prognosis  of  spitting  of  blood  in  consumptive  cases  must  be  some- 
what uncertain.  Ordinarily,  little  fear  need  be  entertained  of 
a  fatal  issue,  unless  the  hemorrhage  be  very  profuse ;  and  even 
then  the  chances  are  immensely  in  favor  of  temporary  recovery. 

1  This  is  contrary  to  Louis'  observation.  Ho  reports  that, spitting  of  hlood 
is  moTv  frequent  in  females  than  in  males,  in  the  propurtifin  of  three  to  two. 
Dr.  Wal^he's  experience  coincides  with  mine  in  reference  to  this  matter. 

*  See  *'Decennium  Path.,"  p.  GG. 
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The  most  unfavorable  signs  are  persistent  frequency  and  irrita- 
bility of  the  pulse,  and  chronic  elevation  of  the  temperature  of 
the  body,  which  indicate  considerable  constitutional  disturbance 
and  undue  excitement  of  the  circulation.  In  such  cases  a  very 
cautious  opinion  should  be  given;  for  when  once  a  severe  attack 
of  bleeding  has  occurred,  profuse  hemorrhage  is  apt  to  take  place 
at  some  future  date.  This  at  least  is  the  result  of  my  observa- 
tion. In  each  of  the  seven  rapidly  fatal  cases  which  I  have  met 
with,  profuse  bleeding  had  previously  taken  place  from  the 
lungs.* 

Pain  in  the  nhest^  especially  acute  pain,  is  rarely  an  attendant 
on  the  early  stages  of  consumption,  but  a  dull  aching  uneasiness 
under  the  clavicles  or  the  shoulder-blades  is  one  of  its  most  con- 
stant symptoms.  As  the  disease  advances,  pain — sharp  pain, 
though  not  very  acute  or  catching — is  often  experienced  in  the 
chest,  caused  sometimes  by  simple  pleurodynia,  or  by  the  mor^ 
bid  changes  going  on  in  the  lung,  but  in  most  instances  by  local 
attacks  of  dry  pleurisy.  They  differ  from  the  pains  which  ac^ 
company  bronchitis,  in  being  felt  in  the  side,  or  in  the  back,  or 
under  the  shoulder-blades,  rather  than  under  the  sternum,  and 
in  being  aggravated  by  inspiration  almost  as  much  as  by  coughs 
ing,  which  alone  produces  much  pain  in  bronchitis. 

Difficulty  of  breathing  is  by  no  means  a  frequent  symptouK. 
When  it  does  occur  in  any  marked  degree,  it  is  not  referable  to- 
unmixed  phthisis,  but  to  some  coexistent  mischief,  such  as  heart 
disease,  pleurisy,  pneumonia,  bronchitis,  or  pulmonary  emphy- 
sema. In  one  case  which  fell  under  my  care  at  St.  George's 
Hospital,  dyspnoea  occurred  to  a  frightful  extent,  and  was  found 
to  be  referable  to  rapidly  developed  and  extensive  emphysema 
of  the  lung.^ 

But  though  difficulty  of  breathing  is  not  observed  except  on 
active  exertion,  acceleratio7i  of  the  breathing  is  a  constant  and 
most  valnable  dia^jnostic  symptom.  It  is  one  of  the  earliest  in- 
dications of  consumption,  and  in  the  absence  of  heart  disease, 
and  of  any  bronchitic,  pneumonic,  or  pleuritic  complication,  it 
serves  as  a  tolerable  index  to  the  extent  of  tubercular  mischief. 
Even  when  the  patient  is  at  rest,  and  appears  to  be  breathing 
tranquilly,  the  frequency  of  the  respirations  will  prove  to  be 
above  the  normal  standard,  and  on  the  slightest  exertion  may 
rise  to  a  degree  which  is  quite  inconsistent  with  a  healthy  chest. 


*  For  further  particulars  respecting  haemoptysis,  see  aniCy  chap,  ii,  pp* 
269-276. 

'^  This  case,  which  is  most  interesting;  in  a  pathological  point  of  view,  h 
reported  in  the  "Trans.  Path.  Soc.  of  London,"  vol.  xi,  p.  15. 

2rt 
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Their  frequency  bears  a  marked  relation  to  the  state  of  the  pulse, 
and  consequently,  in  many  instances,  to  the  severity  of  the  feb- 
rile symptoms ;  but  when  the  lungs  are  extensively  occupied  by 
tubercles,  the  respiration  is  very  frequent,  although  there  be 
little  febrile  excitement. 

Febrile  symptoms  are  seldom  observed  in  the  very  earliest 
stage  of  the  disorder,  unless  it  occurs  in  an  acute  form ;  but  they 
begin  to  show  themselves  at  a  somewhat  later  period,  and  in  the 
second  and  third  stages  assume  the  form  which  is  recognized  as 
hectic.  Sometimes,  however,  in  chronic  cases  they  are  not 
well-marked,  even  after  cavities  hav^  been  formed  in  the  lungs. 
They  usually  commence  with  chilliness,  followed  by  burning  heat 
of  skin,  the  temperature  of  which  very  commonly  reaches  104° 
or  may  range  as  high  as  106°,  and  then  by  profuse  perspiration ; 
and  this  train  of  symptoms,  which  constitute  a  perfect  paroxysm, 
may  occur  at  noon,  and  again  towards  evening.  More  com- 
monly, however,  they  occur  only  at  night,  and  the  perspiration 
continues  until  early  morning.  The  paroxysm  is  often  imper- 
fectly developed,  the  shivering  being  slight,  though  the  perspi- 
ration is  profuse,  and  not  un frequently  the  sweatings  take  place 
even  when  no  distinct  chilliness  has  been  previously  experienced. 
Indeed,  at  an  advanced  stage  of  the  disorder  perspirations  break 
out  whenever  the  patient  falls  asleep,  and  are  extremely  copious 
and  enfeebling.  No  symptom  is  more  remarkable  or  more  dis- 
tressing than  these  colliquative  sweats  in  phthisis,  and  no  source 
of  drain  on  the  system  appears  to  be  more  exhausting.  Thus, 
it  usually  happens,  that  when  the  perspirations  are  profuse,  and 
persist  in  spite  of  treatment,  the  case  runs  on  rapidly  to  a  fatal 
termination. 

Emaciation  is  one  of  the  most  striking  and  characteristic 
features  of  consumption,  and  one  which  is  always  present,  un- 
less the  disease  has  run  a  rapid  course,  and  has  cut  off  the 
patient  ere  time  enough  has  elapsed  to  admit  of  wasting  taking 
place.  Not  unfrequently  it  is  the  symptom  which  first  attracts 
notice,  and  excites  the  apprehension  of  the  patient  and  his 
friends.  Referable,  without  doubt,  to  the  general  cachexia  and 
to  the  mal-nutrition  consequent  thereupon,  it  often  commences 
while  the  cough  is  as  yet  trifling,  and  before  loss  of  appetite, 
diarrhoea,  or  perspiration  have  set  in.  When  these  sources  of 
waste  are  superadded,  it  progresses  with  increased  rapidity. 
The  fat  which  is  stored  up  in  the  body  disappears,  the  cellular 
tissue  shrinks,  the  muscles  waste,  even  the  heart  decreases  in 
weight,  and  the  whole  body  becomes  rapidly  thinner  and  lighter. 
The  only  structure  which  appears  to  withstand  the  general  loss 


PULMONARY    CONSUMPTION.  403 

of  volume  is  the  tongue,  which  even  up  to  the  time  of  death  does 
not  materially  diminish  in  size. 

There  are  exceptions,  however,  to  this  law  of  waste.  In  acute 
and  rapidly  fatal  phthisis  the  patient  is  sometimes  suffocated 
before  emaciation  has  taken  place  ;  and  in  certain  chronic  cases  I 
have  seen  patients  die  whilst  as  yet  plump,  although  cavities  had 
long  existed  in  the  lungs.  But  in  these  latter  cases  the 
patients,  although  consumptive,  have  not  succumbed  to  phthisis, 
but  have  been  carried  off  by  inflammation  of  the  lungs,  acute 
bronchitis,  or  some  other  disorder. 

As  a  general  rule,  emaciation  progresses  least  rapidly  when 
the  appetite  remains  good.  It  should  be  clearly  understood, 
however,  that  the  mere  amount  of  food  taken  does  not  afford  a 
trustworthy  clue  to  the  rapidity  of  its  progress,  for  excessive 
w^asting  will  often  occur  while  nourishment  is  being  taken  in 
large  quantity ;  and  in  other  cases  it  will  proceed  slowly,  even 
though  food  be  eaten  sparingly.  So,  again,  it  will  sometimes 
go  on  more  rapidly  in  persons  who  are  free  from  the  ordinary 
symptoms  of  dyspepsia  than  in  those  who  are  troubled  with 
flatulence,  acid  eructations,  and  other  signs  of  indigestion. 
The  fact  appears  to  be,  that  it  is  regulated  more  by  the  mode 
in  which  the  whole  process  of  assimilation  is  performed,  than  it 
is  by  the  quantity  of  food  taken,  or  by  the  occurrence  or  non- 
occurrence of  mere  stomach  derangement.  My  own  impression 
is,  that  it  is  closely  connected  with  the  extent  of  tuberculization 
of  the  mesenteric  glands.  Be  this  as  it  may,  emaciation,  though 
not  necessarily  proportioned  to  the  extent  of  pulmonary  disease, 
and  not  even  a  necessary  accompaniment  of  it,  is,  when  it  ex- 
ists, a  very  trustworthy  guide.  It  is  always  an  alarming  symp- 
tom of  disease ;  and  when  it  occurs  without  any  apparent  cause, 
coincidentally  with  shortness  of  breath,  acceleration  of  the  pulse, 
and  a  slight,  hacking  cough,  it  may  be  regarded  as  almost  con- 
clusive evidence  that  tuberculization  is  making  havoc  in  the 
lungs,  and  probably  is  implicating  the  mesenteric  glands. 

Sore  throat  is  a  symptom  experienced  by  many  consumptive 
patients  long  before  pectoral  mischief  has  declared  itself;  and 
as  the  tubercular  disease  progresses,  it  becomes  a  serious  aggra- 
vation of  the  patient's  sufferings.  The  afibction  now  referred  to 
is  not  the  aphthous  ulceration  frequently  met  with  in  the  later 
stages  of  consumption,  but  congestion  of  the  mucous  membrane 
lining  the  posterior  fauces,  the  pharynx,  and  the  larynx,  accom- 
panied by  a  diseased  condition  of  the  follicles,  and  a  morbidly 
increased  secretion  of  viscid  mucus.  It  is  an  affection  analogous 
to  that  known  as  the  "clergyman's  sore  throat,*'  and  is  espe- 
cially prone  to  occur  in  persons  between  the  ages  of  twenty  and 
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forty  who  are  weak  and  cacbectic,  and  whose  digestive  organs 
are  out  of  order.  It  gives  rise  to  a  constant  soreness  or  uneasy 
sensation  in  the  throat,  a  frequent  inclination  to  swallow,  and 
repeated  hawking  to  clear  the  throat,  which,  after  a  time,  re- 
sults in  the  ejection  of  a  small  quantity  of  viscid,  opaque  mucus. 
It  is  often  confined  to  the  posterior  fauces  or  pharynx,  and  in 
such  cases  begins  and  ends  as  a  "relaxed  sore  throat;"  but 
when  it  extends  to  the  epiglottis  and  larynx,  it  produces  more 
or  less  huskiness  or  hoarseness.  How  far  this  affection  is  con- 
nected with  the  deposit  of  tubercle  in  the  diseased  follicles  of 
the  lining  membrane  is  a  point  on  which  different  opinions  are 
entertained ;  and  it  is  probable  that  the  truth  lies  between  the 
theory  which  denies  that  tubercle  is  ever  secreted  by  those  fol- 
licles, and  that  which  refers  the  disease  invariably  to  the  deposit 
of  tubercle  in  the  follicles.  Certain  it  is,  on  the  one  hand,  that 
the  affection  is  met  with  and  permanently  got  rid  of  in  persons 
who,  though  weakly  and  dyspeptic,  are  not  consumptive ;  and, 
on  the  other,  that^in  some  instances  enlarged  follicles  may  be 
seen  filled  with  a  matter  closely  resembling  tubercular  matter. 
Further,  it  is  certain  that  in  persons  who,  in  the  earlier  periods 
of  their  illness,  have  suffered  from  this  form  of  sore  throat,  the 
more  distinct  tubercular  affection  of  the  larynx,  hereafter  to  be 
described,  is  apt  to  arise  at  a  later  period. 

The  pulse  affords  an  early,  and  therefore  an  important  indica- 
tion of  consumption.  In  exceptional  cases  it  may  not  range  above 
60  or  70  in  a  minute  throughout  the  whole  course  of  the  disease ; 
but  more  commonly  it  rises  to  80  or  90  at  an  early  period,  and 
as  the  malady  advances  may  number  120  or  140.  A  pulse  con- 
stantly above  80  in  a  person  who  is  short-breathed,  and  has  a 
slight  hacking  cough,  is  always  suggestive  of  tubercular  disease, 
however  stout  and  otherwise  healthy  he  may  appear,  and  this 
more  especially  if  the  temperature  of  the  body  usually  exceeds 
the  normal  standard  ;  and  a  confessedly  phthisical  patient,  whose 
pulse  is  habitually  very  quick  and  weak,  has  little  chance  of 
amendment. 

The  digestive  organs  sometimes  remain  in  tolerable  order,  and 
the  appetite,  though  capricious,  is  not  materially  impaired;  but 
more  commonly  the  appetite  fails,  and  the  digestive  organs  are 
disturbed  to  a  greater  or  less  extent,  even  in  the  earlier  stage  of 
the  disease;  and  at  a  more  advanced  period  the  disturbance  is 
very  serious.  At  first  there  are  pain  and  tenderness  at  the  epi- 
gastrium, increased  after  food,  together  with  nausea  and  occa- 
sional vomiting;  the  bowels  are  costive  or  extremely  irregular, 
and  small,  aphthous  ulcerations  occur  in  the  mouth.  As  the 
disease  advances,  tuberculization  of  the  mesenteric  glands  and  of 
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the  glandular  follicles  of  the  bowels  occurs,  the  abdomen  becomes 
tender  on  pressure,  ulceration  of  the  bowels  takes  place,  and 
diarrhoea  sets  in,  accompanied  by  extremely  offensive  evacuations, 
sometimes  mixed  with  blood;  nausea  and  vomiting  after  food 
become  more  frequent,  and  the  mouth  and  fauces  are  apt  to 
become  sore  and  extensively  aphthous,  so  that  deglutition  is 
rendered  painful  and  difficult.  This,  at  least,  is  the  ordinary 
course  of  the  disease ;  but  experience  has  proved  that  extensive 
tubercular  ulceration  of  the  bowels  may  be  going  on  although 
constipation  exists,  and  although  there  be  no  pain  in  the  abdo- 
men, no  nausea  or  vomiting,  and  no  tenderness  on  pres'sure.  Any 
considerable  increase  in  the  temperature  of  the  body  which  is  not 
accompanied  by  an  accession  of  pectoral  mischief,  or  by  other 
obvious  cause,  gives  fair  ground  for  suspecting  that  abdominal 
mischief  is  going  on.  In  some  instances  peritonitis  is  suddenly 
set  up,  and  occasionally,  though  rarely,  ulceration  of  the  bowel 
terminates  in  perforation  and  the  escape  of  fecal  matter  into  the 
abdominal  cavity.  In  this  case  excruciating  pain  occurs  in  the 
abdomen,  collapse  ensues,  and  the  patient  usually  sinks  in  a  few 
hours.* 

Diarrhoea  is  of  common  occurrence,  and  is  a  symptom  of  grave 
significance  in  doubtful  cases  of  consumption.  Oftentimes,  in- 
deed, it  serves  as  an  index  to  the  true  nature  of  symptoms  about 
which  some  doubt  may  have  been  previously  entertained.  The 
diarrhoea  of  phthisis  is  not  an  ordinary  looseness  of  bowels,  nor 
is  it  due  to  ordinary  causes;  it  has  a  special  origin,  and  is  marked 
by  several  peculiarities.  It  is  troublesome  but  not  painful ;  it 
is  very  persistent,  and  is  seldom  amenable  to  ordinary  remedies; 
it  is  apt  to  recur ;  and  it  is  not  usually  accompanied  by  the 
furring  of  the  tongue,  and  the  sickness  and  vomiting  which  at- 
tend other  forms  of  diarrhoea.  Hence  its  character  may  be  rec- 
ognized after  a  few  days*  observation;  and  when,  in  a  person 
suffering  from  cough,  the  bow^els,  which  previously  have  been 
costive,  become  habitually  relaxed,  and  the  looseness  assumes 
the  characters  above  mentioned,  there  can  be  little  doubt  as  to 
the  true  significance  of  the  cough,  or  as  to  the  nature  of  the 
coexisting  constitutional  malady.  If  any  doubt  exists  it  may  be 
solved  by  observing  the  temperature  of  the  body,  which  in  these 
cases  is  persistently  above  the  natural  standard,  and  usually 
ranges  from  99.5°  to  104°. 

*  A  patipnt  in  whom  this  complication  arose  was  admitted  under  my  care 
into  St.  George's  Hospital  on  the  21st  of  December,  18o9.  For  full  particu- 
lars of  the  case,  which  was  remarkable  for  the  entire  absence  of  diarrhoBa  and 
other  abdominal  symptoms  during  life,  see  "Trans.  Path.  Soc.T)f  London," 
vol.  xi,  pp.  103-4. 
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The  tongue  is  sometimes  clean,  at  others  coated ;  but  when 
ulceration  of  the  bowels  is  going  on,  it  is  oftentimes  clean,  red, 
and  beef-steaky  in  appearance,  and  not  unfrequently  ulcerated 
or  aphthous.  Its  condition,  however,  does  not  throw  any  light 
on  the  progress  of  the  pectoral  disease. 

The  urine  in  the  earlier  stages  of  the  complaint  is  sometimes 
normal,  but  more  commonly  it  is  remarkable  for  the  rapid  vari- 
ations in  its  character.  At  one  time  it  is  clear,  pale,  abundant, 
and  of  low  specific  gravity ;  in  a  few  hours,  or  on  the  following 
day,  scanty,  high-colored,  and  possibly  loaded  with  lithates. 
When  the  disease  is  more  advanced,  it  generally  contains  an 
excess  of  lithic  acid,  and  is  often  turbid.  Albumen  is  not  usu- 
ally one  of  its  constituents,  though  a  minute  quantity  may  be 
detected  in  it  from  time  to  time,  referable  to  temporary  conges- 
tion of  the  kidneys.  In  a  certain  proportion  of  cases,  however, 
it  is  more  constantly  present,  owing  to  the  existence  of  tuber- 
cular or  other  disease  of  those  organs. 

The  monthly  periods  may  continue  regular  almost  to  the  last, 
and  the  discharge  natural  both  in  quantity  and  quality.  More 
commonly,  however,  the  menses  are  very  profuse  or  else  very 
scanty  at  the  commencement  of  the  disease,  and  cease  as  soon 
as  the  symptoms  of  consumption  are  more  fully  developed.  In 
some  instances  they  cease  at  the  very  commencement  of  the 
malady,  and  their  sudden  cessation  is  referred  to  by  the  patient 
as  the  cause  of  all  her  subsequent  illness;  indeed,  the  apparent 
connection  between  their  suppression  and  the  setting  up  of  pec- 
toral disease  is  sometimes  so  remarkable,  that  many  writers  on 
consumption  have  referred  to  cases  under  the  title  of  amenor- 
rhoeal  phthisis.  It  is  almost  needless  to  add,  that  the  term  is 
an  improper  one,  the  phthisical  symptoms  being  in  no  wise  ref- 
erable to  the  stoppage  of  the  monthly  discharge,  but  rather 
connected  with  the  morbid  condition  of  the  system,  which  led 
to  its  cessation.  In  many  of  these  cases  leucorrhoea  is  a  promi- 
nent symptom. 

The  external  and  superficial  glands  are  especially  liable  to 
become  the  seat  of  tubercular  deposit  in  children,  and  form 
knotty  swellings,  which  greatly  disfigure  the  patient.  In  adults 
they  are  rarely  enlarged.  When  the  enlarged  cervical  glands 
suppurate,  as  they  often  do,  the  pectoral  symptoms  are  usually 
quiescent ;  and  it  is  a  rare  occurrence  to  find  active  mischief  in 
the  chest  coexisting  with  tubercular  suppuration  in  the  neck. 
Indeed,  glandular  enlargement,  though  symptomatic  of  tubercu- 
losis, and  sometimes  coexisting  with  phthisis  pulmonalis,  can 
hardly  be  regarded  as  a  symptom  of  that  disease.  On  the  con- 
trary, though  indicative  of  a  scrofulous  disposition,  it  seems  to 
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<*t  as  a  <lerivative,  and  to  be  in  some  measure  antagonistic  to 
tubercular  deposition  or  suppuration  in  the  long?^. 

The  fingers  and  nnils  undergo  a  ehange  which  requires  special 

notice ;  the  more  so  iis  diagnostic  importance  hus  been  attached 

to  it.     Sometimes,  in  the  earlier  sta^e  of  the  disease,  bat  more  i 

comraonly  when  emaciation  has  proceeded  to  some  extent,  the 

l^ast  joint  of  the  fingers  enhirges,  their  tips  slirink  and  diminish 

in   size,  and  the  nails   become   remarkably  convex   and  adunc. 

The  ends  of  the  fingers  tliiis  acquire  a  peculiarlj  rounded  or 

clubbed  appearance.     There  cannit  be  n  doubt  that  this  change 

of  form   IS  very  reuKirkable,  and  i^  observeil  to  a  greater    or 

less  degree  m  most  cases  of  phthisis  ;  but,  nevertheless  it  CJiunot 

I      be  regarded  as  distinctive.     Iti  several  liealthy,  middle-aged,  and 

I      elderly  persons,  I  have  seen  this  condition  of  the  fingers  strongly 

developed,  and  in  some  consumptive  patients  it  does  not  occur 

Ktven  up  to  the  last  hour  of  their  existence. 
f  So,  also,  in  regard  to  falling  of  the  hair,  which  is  a  symptom 
f  great  fre<|uency  in   consymptive  cases.     It  is  sometimes  ob-j 
8er%^ed  at  tiie  very  outset  of  the  disease,  and  is  a  common  causey 
of  complaint  long  before  the  patient  or  her  friends  suspect  the 
nature  of  the  malady  which  is  impending ;  but  in  certain  instances, 
ftnd  more  especially  when   the  disease  runs  a  chronic  course, 
Unaccompanied  by  much  sweating,  the  hair  is  retained  until  the 
last. 

Dropsical  swelling  of  the  extremities  is  not  of  frequent  occur- 
rence ;  indeed,  its  absence  is  rather  remarkable,  wiien  we  con- 
sider the  impoverished  conditiifri  of  the  blood,  and  the  seriouaj 
impediment  offered  to  its  circulation  through  the  lungs.  Never- 
theless, the  feet  ami  ankles  are  apt  to  become  puffy  and  swollen 
towards  evening,  especially  at  the  close  of  the  disease,  so  that 
the  occurrence  of  such  swelling  may  be  regurdeil  as  of  evil  mu 
gury.  But,  except  in  the  later  stage  of  the  complaint,  and  to 
the  extent  just  described,  I  believe  that  oedema  does  not  occur 
simply  as  the  result  of  the  conditions  above   referred   to.     In 

Rjrtain  instances  the  legs  become  anasareous,  as  a  result  of  co- 
listing  disease  of  the  kidneys;  in  others,  in  consequence  of 
rebleness  of  the  heart,  depentlent  on  fatty  degeneration  of  its 
8Siie;  whilst,  in  certjiin  cases^  one  or  both  of  the  lower  extremi- 
ties become  excessively  swollen  and  anasareous,  in  consequence 
of  embolism  or  of  the  coagulation  of  blood  in  the  veins.  In  this 
latter  event,  if  phlebitis  be  present,  the  swelling  is  attended  with 
more  or  less  pain  in  the  course  of  the  veins. 

Sometimes  a  red  line  makes  its  appear  since  on  the  gums,  and 
h  regarded  by  many  persons  as  very  diatiuctjve  of  the  tubercu- 
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lar  cachexia.^  My  own  observation,  however,  inclines  me  to  be- 
lieve that  it  is  seldom  developed  in  the  earlier  stages  of  the  dis- 
ease, when  alone  its  presence  would  be  of  practical  value  in  a 
diagnostic  point  of  view,  and  that  it  sometimes  accompanies  de- 
rangement of  the  stomach  when  no  tubercular  mischief  exists. 
Under  these  circumstances  its  occurrence,  though  suggestive  of 
consumption,  cannot  be  viewed  as  declaratory  of  the  disease. 

The  functions  of  the  brain  are  seldom  interfered  with  to  any 
great  extent.  Slight  wandering  at  night,  or  on  waking  out  of 
sleep,  is  often  observed  towards  the  close  of  the  disease ;  but, 
even  in  such  cases,  the  mental  powers  remain  unimpaired  during 
the  day.  Indeed,  the  perceptive  faculties  oftentimes  acquire 
unwonted  vigor,  and  the  imagination  is  unusually  active.  Some- 
times, however,  violent  delirium  sets  in,  or  the  patient  passes 
into  a  state  of  muttering  delirium,  and  then  becomes  comatose. 
In  these  cases,  if  the  irritation  results  from  the  deposit  of  tuber- 
cle in  the  brain,  or  in  its  investing  membranes,  a  rapidly  fatal 
issue  may  be  anticipated.  If,  on  the  other  hand,  there  is  reason 
to  believe  that  the  delirium  has  been  caused,  as  sometimes  hap- 
pens, by  injudicious  and  depressing  treatment,  the  prognosis 
would  be  less  unfavorable,  inasmuch  as  the  mischief  may  then  be 
overcome  by  appropriate  remedies. 

A  strange  waywardness  of  temper  usually  marks  the  disease 
throughout.  The  patient  is  at  one  time  irritable  and  depressed  ; 
at  another  placid  and  singularly  hopeful,  maintaining  up  to  the 
last  a  delusive  hope  that  the  malady  will  be  subdued.  So  unac- 
countable is  the  apparent  hopefulness  in  many  instances,  that 
it  might  almost  be  supposed  referable  to  an  anxiety  on  the  part 
of  the  patient  to  deceive  herself  and  her  friends  as  to  the  actual 
state  of  the  case.  But  the  absence  of  this  feature  in  other 
forms  of  complaint  which  are  equally  lingering  and  equally  fatal, 
proves  that  some  different  explanation  must  be  sought,  and 
stamps  it  as  a  characteristic  of  consumption. 

The  complications  of  phthisis  pulmonalis  have  been  already 
alluded  to.  Pleurisy,  pneumothorax,  pneumonia,  bronchitis,  and 
spitting  of  blood,  which  are  some  of  the  more  important,  have 
been  discussed  under  their  respective  heads,  and  ulceration  of 
the  bowels  has  been  briefly  described  in  the  present  chapter. 
But  there  are  yet  others  which  require  further  consideration. 
Amongst  these  may  be  mentioned  chronic  tubercular  inflamma- 
tion of  the  epiglottis,  larynx,  and  trachea,  tuberculization  of  the 
bronchial  glands,  and  irritation  and  inflammation  of  the  brain  or 
its  membranes  consequent  on  the  deposit  of  tubercle. 

1  See  "  Lancet,"  Oct.  8th,  1859. 
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t  has  been  alrea<ly  states],  that  hoarseness  and  pnrtial  Iors 

of  voice  are  apt  to  supervene  in   the  conrse  of  pulinonjirv  eon- 

eimiption.    They  are  due  to  congestion  and  inflammation  of  the 

epiglottis  ami  larynx,  arising  in  consequence  of  local  tuhercular 

Tnisehief,  and  when  once  established,  they  are  apt  to  continue 

in  a  chronic  form,  and  not  unfreqtienily  increase  gradually  in 

intensity.     Sometimes  tliis  alteration  of  the  voice  h  slight,  and 

does  not  occur  until  the  pectoral  disease  is  far  advanced  ;   at 

others,  it  is  observed  very  early  in   the  attsick,  and  becomes  a 

prominent  symptom  soon  after  the  commencement  of  the  catar- 

rliiil  syniptomi*,  by  which  the  invasion  of  the  disease  is  marked. 

Many  writers  have  alluded  to  cases  of  this  kind  under  the  title 

of  *'*' Laryni^efil    Phtlnsis,"  and  have  implied,  if  they  have  not 

actually  affirmed,   that  tuberciilar   mi.schief  may   occur  in   the 

larynx,  giving   rise  to  symptoms  of  the  so-called    laryngeal 

phthisis,  without  the  existence  of  'duj  tubercular  disease  in  the 

lungs.     This,  liowever,  is  not  the  fact.     The  tuhercular  deposit 

in   the  lungs  may  be  more  or  less  extensive,  and  the  pectoral 

symptoms  may  be  developed  to  a  greater  and  less  degree,  hut 

tlie   so-called  laryngeal   phthisis  never  runs  its  course  without 

t.he   coexistence  of  tubercular  disease  of  the  lungs.     In  shorty 

t-here  is  no  such  disease  as   laryngeal    phthisis.     The  chronic 

inflammation  or  tuhercular  ulceration  in  the  larynx  often  met 

"^ith  is  merely  an  accessory  to  or  an  accidental  complication  of 

phthisis  puhnonalis. 

^^    The  hiryngeai  symptoms,  liowever^  are  somewhat  peculiar, 

^bnd  impart  an  entirely  new  complexion  to  the  complaint.     They 

^Bire  characterized  by  an  alteration  in  the  force  and  quality  of  the 

^Broicc  and  cough,  and  by  pain,  tenderness,  and  a  sense  of  dry- 

^Biess,  pricking,  and  constriction  over  the  larynx.     At  first  there 

^ns  simply  occasional   hiiskiriess  and   '* cracking"  of  the  voice, 

which  disappears  after  a  forcilde  'Miemming*'  or  *^ clearing  of 

^^the  throat,"  but  gradually  more  permanent  hoarseness  and  par- 

^Blial  loss  of  voice  supervene,  with  a  muffled  and  cracked  sound 

^^  on  coughing — the  cougli  being  frequent  and  accompanied  by  a 

scanty  mucous  expectoration.     As  the  disease  proceeds,  and  the 

vocal  cords  are  destroyed  by  ulceration,  the  voice  degenerates 

^^nto  a  hoarse  or  a  squeaking  whisper;  the  breathing  in  clironic 

^■^ses  becomes  markedly  stridiilous  ;   and   the  cough,  which  is 

^"^onstant,  and  attended  by  the  expectoration  of  a  large  quantity 

of  thin,  frothy  mucous  or  muco-pnrulent  fluid,  sometimes  tinged 

or  streaked  with  blood,  prodtiees  ii  strangely  mixed  hoarse  and 

stridulous  sound.     Yet  with  all  this  evidence  of  local  mischief, 

there  is  seldom  mueh  febrile  excitement,  and  at  first,  not  unfre- 

quently,  very  little  pain  or  difficulty  of  breathing. 
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If  the  epiglottis  remains  free  from  mischief,  there  is  no  dys- 
phagia, but  when,  as  often  happens  in  the  latter  stage  of  the 
disease,  it  becomes  inflamed  or  ulcerated,  each  attempt  at  swal- 
lowing may  give  rise  to  a  paroxysm  of  suffocative  dyspnoea  and 
spasmodic  cough,  the  liquid  which  the  patient  was  in  the  act  of 
swallowing  being  rejected  through  the  nose  as  well  as  through 
the  mouth.  This,  however,  is  not  always  the  case,  as  post-mor- 
tem investigations  have  clearly  proved  that  the  epiglottis  may 
be  ulcerated,  and,  nevertheless,  there  may  be  no  diflSculty  of 
swallowing. 

Sometimes,  though  rarely,  portions  of  the  cricoid  and  arytae- 
noid  cartilages  become  detached  during  the  process  of  ulcera- 
tion, or  cretaceous  deposits,  which  have  formed  in  the  larynx, 
become  loose,  giving  rise  to  excessive  cough  and  a  sense  of  im- 
pending suffocation.  In  most  instances  these  hardened  masses 
are  ejected  with  expectoration  during  a  violent  fit  of  coughing, 
but  occasionally  they  pass  into  the  trachea,  and  occasion  great 
local  irritation  and  an  aggravated  attack  of  dyspnoea.  Death 
commonly  takes  place,  as  in  uncomplicated  cases  of  pulmonary 
consumption ;  but  occasionally  it  results  from  paralysis  of  the 
glottis,  induced  by  the  extension  of  ulceration,  or  from  spasm 
excited  by  the  passage  of  foreign  matters  into  the  diseased 
larynx.  After  death,  the  congested  mucous  membrane  of  the 
larynx  often  exhibits  a  granular  appearance ;  the  edges  and 
laryngeal  surface  of  the  epiglottis  are  found  ulcerated,  or  ulcers 
are  discovered  in  the  ventricles  of  the  larynx,  or  between  the 
epiglottis  and  the  chordae  vocales ;  the  laryngeal  muscles  are 
wasted  and  often  softened,  and  portions  of  the  cartilages  are 
sometimes  ulcerated  and  necrosed.  In  many  instances  ulcera- 
tions exist  in  the  upper  part  of  the  trachea,  but  seldom  give 
rise  to  any  marked  symptom  ;  in  others  false  membrane  is  found 
effused  into  the  larynx  and  upper  part  of  the  trachea,^  and  oc- 
casionally ulceration  perforates  the  larynx  and  extends  into  the 
oesophagus,  giving  rise  to  excessive  difficulty  of  swallowing.  So 
common  is  ulceration  in  some  part  of  the  upper  air-passages, 
that  Louis  reports  having  met  with  it  in  the  epiglottis  and  larynx 
in  one  out  of  every  five  consumptive  patients  whom  he  examined 
after  death,  and  in  the  trachea  in  no  less  than  one  out  of  every 
three  patients. 

1  A  case  in  which  this  occurred,  and  in  which  tracheotonny  had  to  be  per- 
formed, is  at  present  (Nov.  7th,  1861)  in  St.  George's  Hospital,  under  the 
care  of  my  colleague,  Dr.  Bence  Jones.  The  patient,  a  man  named  Kent, 
in  Full<T  Ward,  ejected  through  the  opening  pieces  of  false  membrane  an 
inch  and  an  inch  and  a  half  in  length,  and  about  the  breadth  and  thickness 
of  a  quill  pen. 
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en  the  larynx  h  aftected  it  is  often  tlifficult  to  diugnose 
the  mischief  in  the  chest,  irii^smuch  ns  the  miscliief  in  ihe  upper 
pnrt  of  the  air-passsagos  obscures  the  sounds  obtaiiuible  through 
the  stethoscope.  The  general  symptoms,  however,  are  suffi- 
ciently characteristic;  and  when,  in  ad"lition  to  hoarseness  and 
partial  loss  of  voice,  there  are  present  the  peculiar  laryngeal 
cough,  wiih  thin  frothy  muco-puruleiit  expectoration,  semi-strid- 
ulons  respiration,  night  sweats,  emaciation,  ami  other  of  the 
ordinary  symptoms  of  consumption,  there  can  be  little  doubt  as 
to  the  true  nature  of  tlie  malady,  however  masked  the  chest 
symptoms  may  be.  If,  however,  any  doubt  remains  as  to  whe- 
ther the  stridor  and  oilier  symptoms  of  laryngeal  affection  may 
Dot  be  referable  to  aneurismal  pressure  or  to  malignant  or  other 
disease  of  the  larynx,  recourse  may  be  Iiad  to  the  laryngoscope. 
By  its  aid  the  physical  condition  of  the  larynx  can  be  readily 
ascertained,  and  all  questions  as  to  the  existence  of  laryngeal 
disease  set  at  rest. 

The  prognosis  of  the  disease  is  always  unfavorable,  from  the 
fact  already  mentioned,  that  the  laryngeal  mischief  is  aceonipa- 
tiied   by   tubercular    deposit   in    the    lungs.      Generally,   when 
lioarseness  and  aphonia  have  set  in,  the  progress  of  the  case  is 
rapid,  and  the  patient  does  not  survive  beyond  a  few  months. 
"Nevertheless,  as  witli  other  forms  of  tubercuhir  disease,  its  course 
may  be  almost  indefinitely  protracted,     A  consumptive  patient 
at  present  under  my  care  has  suffered  from   hoarseness,  partial 
loss  of  voice,  and  occasional  pain  and  constriction  in  the  larynx 
for  a  period  of  eeven  years,  and  at  the  present  time  is  again 
rallying  from  an  attack  wliich  for  some  weeks  threatened  to  ter- 
minate fatally. 

Tuberculization  of  the  bronchial  glantls  sometimes  occurs 
when  the  lungs  are  free  from  tubercular  tlcposit,  but  more  com- 
mo(jly,  it  is  associated  with  pulmonary  disease,  being  merely  a 
complication  of  that  disorder.  Like  other  scrofulous  affections 
of  the  lymphatic  system,  it  is  specially  prone  to  arise  in  chil- 
dren, and  may  be  regarded  as  an  exceptional  occurrence  in  adults. 
Insignifieant  in  many  instances  in  clinical  importance,  it  is  some- 
times so  extensive  as  to  give  rise  to  symptoms  far  outweighing 
those  produee<l  by  the  coexistent  pulmonary  disease.  Thus  a 
congeries  of  tuberculized  bronchial  glands  may  form  a  large, 
hard,  and  irregularly  lobulated  mass  in  the  chest,^  which  will 
compress,  and  may  ultimately  produce  ulceration  and  perfora- 

*  In  tbe  CRse  of  Henry  Truton,  hj^ihI  twenty-five^  who  wa»  Bdmttlefl  nmlfT 
my  cure  into  th**  Kmj^'s  Wurd  of  St.  Gf^orja:?*'*  Hoiipitnl,  on  Novomber  l?>th, 
1861,  A  mass*  uf  TiiWreuIous  bronebial  glands  wtis  found,  wbith  wtfighed 
more  than  two  ounces. 
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tion  of  the  adjacent  structures,  giving  rise  to  the  various  local 
and  physical  signs  of  mediastinal  tumor,  and  sometimes  to  symp- 
toms which  may  be  mistaken  for  croup.  Twice  I  have  been 
called  in  consultation  to  decide  upon  the  propriety  of  perform- 
ing tracheotomy  in  cases  of  supposed  croup,  when  the  symptoms 
during  life,  which  were  subsequently  corroborated  by  post-mortem 
examination,  convinced  me  that  the  mischief  was  due  simply  to 
a  mass  of  enlarged  bronchial  glands  pressing  upon  the  trachea 
just  above  the  bifurcation  of  the  bronchi.  A  similar  case,  the 
particulars  of  which  will  be  found  in  the  post-mortem  and  case- 
book in  the  museum  of  St.  George's  Hospital,  came  under  my 
observation  in  the  year  1861.  In  each  instance  I  was  enabled 
to  decide  against  the  existence  of  croup,  by  observing  that  the 
stridor  accompanied  expiration  rather  than  inspiration,  and  to 
diagnose  the  true  nature  of  the  malady  by  finding  this  peculiar 
respiration  accompanied  by  dulness  on  percussion  between  the 
scapuhe,  and  by  symptoms  indicative  of  a  scrofulous  habit  of 
body,  and  by  an  absence  of  all  evidence  of  any  other  form  of 
disease  capable  of  producing  the  stridulous  expiration. 

Tubercle,  when  deposited  in  the  bronchial  glands,  is  prone  to 
undergo  degeneration  and  softening,  just  as  it  does  in  other 
parts  of  the  body,^  and  sometimes  it  becomes  the  seat  of  cre- 
taceous transformation.  When  the  enlarged  glands  suppurate, 
the  softened  tubercular  matter  may  make  its  way  by  ulceration 
into  a  bronchus,  or  into  the  trachea,  and  may  then  be  expecto- 
rated, or  it  may  even  open  into  the  oesophagus,  and  occasion 
more  or  less  difficulty  of  swallowing.  In  either  case  the  exca- 
vated gland  may  give  rise  to  the  physical  signs  of  a  vomica. 

It  is  needless  to  detail  the  local  symptoms  of  mechanical  origin 
produced  by  enlarged  bronchial  glands,  as  they  are  identical 
with  those  occasioned  by  other  intrathoracic  tumors.*  Suffice 
it  to  say  that  swelling  of  the  superficial  veins  of  the  neck  or 
chest  occurring  in  a  child,  when  accompanied  by  lividity  of  the 
lips,  puffiness  of  the  face,  oedema  limited  to  one  side,  or  affect- 
ing both  sides  of  the  neck  and  chest,  constitute  a  train  of  symp- 

'  A  ca^o  in  which  this  softeninp^  occurred  was  admitted  under  my  care  in 
St.  (xcorsje's  Hospital,  on  May  6th,  1801.  The  child  Harriet  Bennett,  a|af(Hi 
four,  wiis  sent  into  the  hospital  as  a  case  of  croup  with  a  view  to  operation, 
but  iw  the  stertor  was  almost  confined  to  expiration,  and  there  was  abundant 
evidence  of  scrofulous  disease,  T  did  not  consider  it  a  case  of  croup,  but  re- 
garded the  symptoms  as  attributable  to  the  pressure  of  a  mass  of  bronchial 
glands  on  the  trachea.  After  death  this  was  found  to  be  the  case,  and  it  was 
discovered  further  that  this  scrofulous  mass  had  softened  and  formed  an  ab- 
scess which  had  bur>t  into  tlie  trachea  (See  "  Hospital  museum  Post-mor- 
tem and  Case  Book  "  for  ISfil.) 

■  They  are  fully  discussed  in  the  section  relating  to  that  subject. 
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totns  which  are  extremely  suggestive  of  the  disease  under  dis* 

cjussion,   and   that    when    to   these    symptouLs   are   superadded 

cljrsphagia  iind  ringing,  paroxysmal  cough,  8tridnlous  breathing, 

liectic,  ftiid  emaciation,  ihere  can  be  no   reasonable  doubt  as  to 

the  nature  of  the  inahidj.     It  tnay  be  added,  that  whereas  aneu- 

rismal  and  other  intrathoracic  tumors  are  of  extreme  rarity  or 

almost  unknown   in   children,  bronchial    ghind     tumors  are  of 

somewhat  common  occnrrence.    Therefore,  if  pneumonia  or  bron- 

cliitm  be   not   present,   the   presence  of  laboied  respiration  in 

children,  attentknl  by  greatly  pn^oionged  expiration,  and  ilulness 

of  percussion  between   the  scapulte,  aflords  sufficient  grounds 

fr  suspecting  the  existence  of  enlarged  bronchial  glands. 
The  general  symptoms  vary  gre:itly,  according  to  tlve  degree 
which  the  enlarged  ghmds  press  on  the  surrounding  structures, 
and  to  the  amount  and  stage  of  the  tubercular  mischief  in  the 
Itin^s.     Ordinarily  the  patient's  face  is  pale  and  anxious,  the 
breatliing  hurried,  often  hibond,  an<l  sometimes stridulous  ;  there 
is  frequent  cougli,  which  is  harsh,  dry,  ringing,  and  paroxysmal, 
'when  referable  to  pressure  on  the  trachea  or  bronchi,  or  to  irri- 
gation  of  the  vagns  or  recurrent  nerves,  but  hoarse,  loose  and 
non-paroxysmal,   when  due  principally  to  tubercular  mit^chief 
in  the  lungs.     If  the  patient  be  a  child,  there  will  be  little  or  no 
expectoration  throMghout,  inasmuch  as  the  softened  tubercular 
tiatter  will  he  swallowed  ;  whereas  if  the  patient  be  an  adult, 
Be  sputa  will  be  catarrhal,  niu<TO-purulent,  or  purulent,  accord- 
ig  to  tlie  stage  at  which  the  lung  disease  has  arrived.      Some- 
aes  cretaceous  matter  from  an  enlarged  bronchial  ghnnl  njay 
discovered  in  the  expectoration.      If  the  tuberculous  mass 
luses  pressure  on  tlie  tracliea  or  bronclii,  or  irritation  of  the 
current  nerve,  not  only  will  the  breathing  be  stridulous,  but 
Solent  pai*oxysuis  of  suffocative  dysputjeu  may  arise,  aceonipa- 
nied  by  lividity  of  the  surface,  extreme  anxiety  of  countenance, 
and  cold,  clammy   perspiration.     If  there  be  pressure  on   and 
Bubsequently  ideeration  of  the  tesophagus,  there  will  be  gradually 
increasing  difficulty  of  swallowing,  and  ultimately  extreme  dys- 
phagia, with  a  sense  of  soreness  or  pain  on  attempting  to  swal- 
low.    The  ordinary  sy mptonas  of  pulmonary  consumption  will 
be  gradually  superad<led  to  these,  according  as  roischief  in  the 
lungs  ist  more  and  more  developed. 
^m  Thus,  then,  it  as  ill  be  seen  that  in  the  earlier  stage  of  the  dis* 
^TOse  there  is  no  positive  evidence  of  enlargement  of  the  bronchial 
glamls,  and  that  inasmuch  as  the  signs  to  whicli  this  malady 
gives  rise  are  simply  those  of  pulmonary  irritation  and  local 
pressure — signs  which  may  be   product'd  hy  any  intrathoracic 
tumor — the  diagnosis  of  enlarged  bronchial  glands  is  extremely 
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difficult ;  indeed,  it  can  only  be  a  matter  of  inference  from  the 
absence  of  symptoms  indicating  the  existence  of  other  forms  of 
mischief,  which  are  equally  liable  to  be  accompanied  by  the 
development  of  tumors  causing  pressure  on  the  structures  within 
the  chest.  In  adults,  therefore,  in  whom  intrathoracic  tumors 
of  all  sorts  are  apt  to  arise,  the  diagnosis  must  necessarily  be 
very  uncertain.  But  when,  as  is  commonly  the  case,  this  form 
of  disease  is  met  with  in  children,  the  diagnosis  is  less  difficult 
and  less  uncertain,  for  the  reason  that  in  them  no  other  form  of 
mischief  is  liable  to  occur  capable  of  exciting  many  of  the  symp- 
toms ordinarily  attendant  on  this  affection,  and  that  percussion 
between  the  shoulders  elicits  dulness  referable  to  the  enlarged 
glands  so  much  more  readily  than  it  does  in  adults. 

The  last  complication  of  pulmonary  consumption  which  re- 
quires special  notice  is  inflammation  of  the  brain  or  its  investing 
membranes,  due  to  the  local  irritation  of  tubercular  deposit. 
Tubercles  may  occur  in  the  nervous  centres,  independently  of 
tubercular  mischief  in  the  lungs;  and  by  reference  to  Dr.  Cham- 
bers's analysis  of  the  post-mortem  examinations  in  St.  George's 
Hospital  it  will  be  found  that  they  did  so  in  five  cases  which 
proved  fatal  during  the  ten  years  ending  December,  1860.  But 
more  commonly  this  formof  mischief  is  associated  with  tubercular 
disease  in  the  lungs,  and  forms  one  of  the  many  complications 
which  are  apt  to  arise  during  its  progress.  It  is  especially  prone 
to  occur  in  childhood.  The  first  symptoms  which  attract  atten- 
tion are  unusual  peevishness  and  irritability  of  temper,  restless- 
ness at  night,  and  grinding  of  the  teeth  during  sleep.  Shortly 
the  patient  complains  of  headache  and  occasional  giddiness,  the 
scalp  is  hot,  and  there  is  aversion  to  light  and  noise ;  febrile  ex- 
citement ensues,  with  constipation  and  obstinate  vomiting,  and 
the  countenance  becomes  distressed  and  anxious.  After  the  lapse 
of  a  few  hours,  or  possibly  a  few  days,  the  headache  increases  in 
severity,  the  pulse  becomes  irregular,  delirium  is  apt  to  occur, 
especially  in  adults,  and  twitchings  of  the  face  or  actual  convul- 
sions take  place,  followed  in  many  instances  by  squinting,  and 
by  more  or  less  hemiplegia  or  general  paralysis.  The  pupils, 
which  at  first  were  contracted,  eventually  dilate,  the  delirium 
ceases,  and  extreme  drowsiness  or  actual  insensibility  supervenes, 
and  this  may  endure  for  periods  varying  from  a  few  hours  to  ten 
days,  or  even  longer,  varied  only  by  occasional  convulsions. 
Sometimes  the  delirium  is  violent  and  boisterous,  more  commonly 
of  a  quiet  character,  and  occasionally  the  cerebral  disturbance 
does  not  result  in  true  delirium,  but  rather  in  a  peculiar  loss  of 
mental  power,  which  renders  the  patient  speechless,  and  gives  a 
dull,  meaningless  expression  to  his  countenance.     He  seems  to 
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t3tif!erstand  what  is  said  to  hirn  ;  but  after  ga?:iDg  at  the  speakepj 
'€*or  a  few  nioiiifiits,  deliberately  turns  his  head  away^  without 
»ttetnping  to  speiik  or  give  an  aiiswer  to  any  question  which  may 
le  put  to  him. 

The  prognosis  in  these  cases  is  extremely  unfavorable.     Not 
only  is  there  in  most  instances  coexistent  disease  in  the  lungs 
sufficient  of  itself  to  prove  eventuuUy  fatal  to  the  patient,  but 
even  teniporsiry  recovery  from  these  attacks  of  delirium  is  rare. ' 
Cases,  indeed^  are  met  with  occasionally  in  which  the  symptoms 
seem  to  betoken  tubercular  mischief  iti   the  brain  or  its  metn- 
branes,  and  in  which  nevertheless  the  cerebral  disturbance  grad- 
ually subsides,  iind  the  patient  regJiins  the  full  possession  of  hia 
faculties.     But  more  commonly,  uot  with  stun  ding  ocefisiorial  re- 
nt issions,  the  extreme  drowsiness  or  stupor,  or  actual  conn*,  con- 
tin  uo  to  a  greater  or  less  extent^  and  the  patient  sinks  after  a 
few  days,  or,  at  all  events,  within  a  fortnight  or  three  weeks* 

It  should,  perhaps,  be  stated,  that  during  these  attacks  the 
ohest  symptoms  sometimes  remain  in  abeyance  to  a  great  extent, 
^nd,  on  the  other  harjd,  tluit  con?5tipatioti,  whicli  so  frerjijcntiy 
is  an  attendant  on  cerebnil  disorders,  is  sehbun  met  with  when 
laead  eymptoms  occur  during  the  advanced  stage  of  plithists,  in 
^hich  ulceration  of  the  bowels  so  commonly  prevails.  These 
i'acts  are  both  important,  as,  if  not  borne  in  mind,  they  might 
'be  apt  to  mislead. 

It  will  be  obvious,  from  whitt  has  been  already  statetl,  that 
the  din  gnosis  of  pulmonary  consumption  must  be  a  matter  of  ex- 
Ireme  uncertainty  to  a  person  unpractised  in  conducting  a  phys- 
ical examination  of  the  chest.  Not  only  may  the  general  symp- 
toms of  phthisis  be  obscure,  but  bronchitis,  pneumonia,  or  pleu- 
risy may  be  present,  and  mask  the  true  nature  of  tlie  disorder. 
On  the  other  band,  it  nnty  not  be  witht>ut  a  certain  degree  of  diffi- 
culty even  to  the  most  experienceil  auscultator  ;  for  in  the  earlier 
stages  of  the  disease  there  is  no  one  sign  by  which  the  existence 
of  liibercle  is  clearly  indicated,  and  the  general  symptoms  may 
each  one  separately  accompany  bronchitis,  pneumonia,  or  pleu- 
risy ;  nay  more,  when  referable  to  the  presence  of  tubercle,  they 
may  be  cotn plicated,  and  masked  by  the  existence  of  either  of 
those  forms  of  disease*  And  thus  it  happens,  that  if  great  care 
be  not  exercised  in  conducting  the  examiimtion  of  the  chest,  and 
much  caution  observed  in  drawing  inferences  from  the  signs 
observed,  an  incorrect  conclusion  will  be  arrived  at.  In  short, 
the  physical  signs  alone  are  often titnes  as  insufficient  as  the 
general  symptoms  to  form  trustworthy  data  for  an  opinion ;  and 
the  existence  of  consumption  is  otily  to  be  established  by  a  care- 
ful imiuiry  into  the  history  of  the  patientj  by  a  jealous  investiga- 
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tion  into  the  general  symptoms,  and  by  a  comparison  of  those 
symptoms  with  the  physical  signs  which  are  revealed  by  an  ex- 
amination of  the  chest. 

Bronchitis  is  the  disease  with  which  phthisis  is  most  liable  to 
be  confounded,  and  it  may  be  well,  therefore,  to  place  in  a  tab- 
ular form  the  salient  diagnostic  features  of  the  two  diseases. 


Incipient  Phthisis. 

The  cmiffh  commences  gradually 
without  fever,  and  without  the  run- 
ning at  the  eyes  and  nose  which  char- 
acterize an  ordinary  "  cold" 

The  cough  is  generally  dry  and  hack- 
ing for  some  time  after  its  commence- 
ment. 

The  expectoration  is  often  specked 
or  streakod  with  blood. 

Vain. — There  is  seldom  much  pain 
in  the  chest,  and  rarely  any  fixed 
pain.  When  pain  does  occur,  it  is 
usually  of  a  dull,  aching  character;  is 
met  with  in  the  sides  or  under  the 
collar-bones  or  the  shoulder-blades  ; 
and  is  not  usually  aggravated  by 
coughing. 

The  morbid  sounds  are  usually  con- 
fined to  the  upper  lobe  of  the  lun^, 
and  are  often  confined  to  one  side 
of  the  che-st ;  they  are  very  persistent, 
and  even,  if  met  with  on  both  sides 
ht  first,  are  apt  to  subside  partially  or 
wholly  on  one  side,  whilst  they  con- 
tinue,'or  even  increase  on  the  other. 


Bronchitis. 

The  coiigh  commences  suddenly, 
and  is  usually  ushered  in  by  feverish- 
ness  and  running  at  the  eyes  and  nose. 

The  cough  is  accompanied  by  expec- 
toration almost  from  the  first. 

The  expectoration  is  not  tinged  or 
mixed  with  blood. 

Pain, — There  is  almost  invariably 
pain  or  tightness  or  uneasiness  under 
the  breast-bone ;  but  rarely  any  pain 
in  the  sides,  except  immediately  after, 
and  as  a  result  of  coughing. 


The  morbid  sounds  usually  predomi- 
nate in  the  lower  lobes,  and  exist 
equally  in  both  sides  of  the  chest  ; 
they  are  of  temporary  duration,  and 
subside  gradually  and  equally  on  both 
sides  of  the  chest. 


For  the  sake  pf  those  who  are  commencing  the  investigation 
of  diseases  of  the  chest,  it  may  be  desirable  to  point  out  certain 
combinations  of  symptoms  which  are  always  suggestive  of  tuber- 
cular disease  of  the  lungs,  and  should  therefore  lead  to  more 
than  usually  careful  inquiry.  Foremost  amongst  them  is  obsti- 
nate cough,  commencing  gradually,  without  any  running  of  the 
eyes  or  nose,  or  pain  in  the  chest — a  cough  which  at  first  was 
dry  and  hacking  or  attended  by  scanty  expectoration,  and  has 
persisted  in  spite  of  ordinary  remedies.  If  a  person  who  gives 
such  an  account  as  this  of  his  cough  admits  that  one  or  more  of 
his  relatives  have  been  delicate,  asthmatic,  or  consumptive ;  that 
he  has  experienced  dull,  aching  pain  about  the  collar-bones  and 
upper  part  of  the  chest;  that  the  cough  and  expectoration  have 
gradually  increased,  and  are  most  troublesome  at  night  or  to- 
wards morning  ;  that  on  one  or  more  occasions  the  sputa  have 
been  mixed  or  streaked  or  specked  with  blood ;  that  he  has  lost 
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strength  and  flesh,  and  has  become  short-breathed  on  going  up 
stairs — the  general  evidence  of  early  phthisis  will  be  complete, 
though  it  will  require  confirmation  or  refutation  by  means  of  a 
physical  examination  of  the  chest.  So,  too,  if  emaciation  has 
occurred  without  obvious  cause,  and  especially  if  it  is  accompa- 
nied by  any  of  the  general  symptoms  just  mentioned,  or  by 
night-sweats,  or  by  hoarseness  which  is  not  connected  with  a 
syphilitic  taint,  and  does  not  speedily  subside  under  treatment, 
the  gravest  suspicion  of  consumption  may  be  entertained,  and  a 
careful  examination  of  the  chest  is  necessary.  So,  again,  if 
obstinate  diarrhoea  occurs,  and  in  spite  of  ordinary  remedies 
and  careful  dieting,  persists  for  months  with  scarcely  any  inter- 
mission, and  especially  if  it  is  not  accompanied  by  much  coating 
of  the  tongue,  or  by  sickness  or  other  signs  of  biliary  derange- 
ment, but  on  the  contrary  is  attended  by  a  red,  glazed,  orbeef- 
steaky  tongue,  and  by  more  or  less  abdominal  tenderness  on. 
deep  pressure,  the  case  is  calculated  to  excite  a  suspicion  of 
consumption — a  suspicion  which  would  amount  almost  to-  a  cer- 
tainty if  the  diarrhoea  were  attended  by  even  the  slightest  cough, 
or  by  loss  of  flesh  or  shortness  of  breath.  In  like  manner, 
chronic  peritonitis  occurring  in  an  adult  is  almost  always  con- 
nected with  the  presence  of  tubercle,  and  renders  imperative  a 
close  investigation  of  the  state  of  the  chest.  Under  any  of  these 
circumstances,  a  slight  flattening  of  the  chest-walls  or  deficiency 
of  expansion  at  the  summit  of  one  or  both  lungs,  a  decrease  in 
the  vital  capacity  of  the  chest,  the  occurrence  of  more  or  less 
dulness  on  percussion  in  the  clavicular,  infra-clavicular,  or  supra- 
scapular regions,  with  a  harshness  or  feebleness  of  the  respira- 
tory murmur,  an  irregularity  or  jerkiness  in  its  rhythm,  the 
existence  of  prolonged  expiration,  or  of  increased  vocal  reso- 
nance, especially  at  the  left  apex,  and  the  occurrence  of  occa- 
sional dry  click ings,  in  addition  to  any  other  rales  or  rhonchi 
which  may  be  present, — would  one  and  all  warrant  a  more  seri- 
ous interpretation  th;in  that  which  they  would  justify  if  unac- 
companied by  the  aforementioned  general  symptoms.  .KSles,  of 
whiftever  character,  if  persistent  at  and  confined  to  the  apices  of 
the  lungs,  and  still  more  so  if  persistent  at  one  apex  only,  and 
accompanied  by  spitting  of  blood,  emaciation,  night-sweats,  and 
other  of  the  general  symptoms  of  consumption,  may  be  re- 
garded as  almost  certainly  indicative  of  tubercular  disease;  but 
a  cautious  practitioner  will  never  express  a  confident  opinion  in 
a  doubtful  case  from  the  result  of  a  single  examination.  Time 
is  an  important  auxiliary  in  the  diagnosis  of  obscure  cases. 
Rales,  which  are  due  to  pneumonia,  bronchitis,  or  the  presence 
of  blood  eff'used  in  an  attack  of  haemoptysis,  and  dulness  which 
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is  referable  to  pleuritic  eflfusion,  or  to  oedeina  of  the  lung,  or  to 
pneumonic  consolidation,  will  gradually  disappear,  and  cease  to 
complicate  and  mask  the  signs  which  are  referable  to  more  per- 
manent and  organic  changes  in  the  lungs.  On  the  other  hand, 
signs  which  are  due  to  the  presence  of  tubercle  in  course  of  de- 
velopment will  gradually  pass  from  one  phase  to  another,  and 
thus  establish  the  true  character  of  the  disease.  In  all  cases  the 
aid  of  the  microscope  should  be  appealed  to  if  any  uncertainty 
exists  as  to  the  nature  of  the  symptoms.  The  discovery  of  a  por- 
tion of  the  curly  elastic  tissue  of  the  lungs  in  the  expectoration 
would  at  once  serve  to  dissipate  any  doubt  on  the  subject. 

The  prognosis  of  pulmonary  consumption  is  necessarily  un- 
favorable. In  acute  phthisis  the  downward  course  of  the  patient 
is  steadily  and  rapidly  progressive ;  but  in  certain  instances  of 
chronic  phthisis  the  disease  is  of  very  long  duration ;  whilst  in 
others,  and  certainly  the  majority  of  cases,  it  runs  a  less  pro- 
tracted course,  but  is  nevertheless  marked  by  distinct  remis- 
sions. The  question  therefore  arises  whether  it  is  possible  to 
prognosticate  which  course  it  will  pursue,  by  reference  to  the 
character  of  the  symptoms  which  accompany  it?  In  some  in- 
stances, undoubtedly,  it  is  possible  to  do  so,  but  in  others  there 
are  not  suflScient  data  for  our  guidance.  It  has  been  already 
stated  that  tubercles  when  once  deposited  may  remain  for  years 
in  statu  quo^  or  may  speedily  undergo  softening  or  disintegra- 
tion, and  that  these  peculiarities  are  referable  in  great  measure 
to  the  intensity  of  the  consumption  or  constitutional  disorder 
under  the  influence  of  which  the  tubercle  is  deposited.  The 
same  conditions  regulate  the  entire  course  of  the  disease,  and 
modify  the  effects  of  treatment.  Thus,  in  any  given  case,  if 
the  intensity  of  the  constitutional  disturbance  can  be  ascer- 
tained, it  will  not  be  diflicult  to  predicate  with  some  degree  of 
certainty,  whether  the  course  of  the  pulmonary  disease  will  be 
slow  or  rapid — whether  temporary  remission  or  suspension  of 
the  symptoms  may  be  expected,  or  whether  they  will  run  on 
from  bad  to  worse,  unchecked  by  remedies.  Now  it  happens 
that  phthisis,  or  that  condition  of  constitution  which  results  in 
the  deposition  of  tubercle,  is  marked  by  tolerably  characteristic 
symptoms,  and  when  the  tendency  to  tubercular  deposition  and 
disintegration  is  strongly  developed,  these  symptoms  are  most 
prominent.  Amongst  them  may  be  mentioned  extreme  rapidity 
and  softness  of  the  pulse,  an  unnatural  softness  and  dampness 
of  the  skin,  the  early  occurrence  of  emaciation,  and  of  hectic 
with  profuse  perspiration,  sleeplessness,  with  entire  loss  of  appe- 
tite, derangement  of  the  bowels,  and  diarrhoea.  When  these 
symptoms  are  observed  coincidently  with  great  prostration,  hur- 
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ried  breathing,  and  dyspnoea  on  the  slightest  exertion,  the  prob- 
ability is,  not  only  that  there  is  extensive  tubercular  deposit 
in  the  lungs,  but  that  the  constitutional  derangement  is  deep- 
seated  and  excessive,  and  that  the  retrograde  metamorphosis  of 
tissue  will  continue  unchecked,  and  will  bring  the  patient  rapidly 
to  his  grave.  On  the  other  hand,  when  the  pulse  remains  slow 
or  is  but  little  accelerated,  when  the  skin  maintains  its  normal 
elasticity,  temperature,  and  moisture,  when  there  is  little  quick- 
ening of  the  respiration,  little  tendency  to  hectic,  little  perspi- 
ration, and  no  diarrhoea,  when  the  appetite  remains  good  and 
emaciation  takes  place  slowly — the  system  obviously  is  not  over- 
whelmed by  the  disease,  but  possesses  considerable  power  of  re- 
sistance ;  the  progress  of  the  malady,  therefore,  will  be  slow ; 
and  not  improbably,  if  appropriate  treatment  be  adopted,  remis- 
sions may  occur,  or  the  onward  course  of  the  disorder  may  be 
arrested.  In  cases  such  as  these,  if  our  patient  is  placed  under 
favorable  hygienic  circumstances,  the  prognosis  will  be  com- 
paratively favorable,  and  partial  or  practically  complete  recovery 
may  be  anticipated. 

It  has  been  attempted  to  prognosticate  the  issue  of  the  com- 
plaint solely  by  reference  to  the  condition  of  the  tubercular 
deposit ;  and  for  this  purpose  it  has  been  assumed  that  signs  of 
pulmonary  softening  and  excavation  are  also  signs  that  the  dis- 
order is  tending  rapidly  to  a  fatal  issue.  But  nothing  can  be 
more  at  variance  with  the  truth.  A  single  mass  of  tubercle 
may  soften  and  form  a  cavity,  and  nevertheless  the  patient  may 
rally,  and  may  remain  for  years  in  tolerable  health,  whilst  on 
the  other  hand,  tubercular  infiltration  of  the  lungs  may  take 
place,  and  though  little  or  no  breaking  down  of  the  lung-tissue 
may  occur,  the  patient  may  sink  rapidly,  worn  out  by  the  hectic 
induced  by  the  vitiated  condition  of  his  blood,  or  suflfocated  as 
the  result  of  the  local  interference  with  his  respiration.  In 
short,  the  amount  of  the  tubercular  deposit,  viewed  in  connec- 
tion with  the  general  symptoms  already  described,  forms  a  far 
more  trustworthy  guide  to  a  prognosis  than  any  evidence,  how- 
ever satisfactory,  of  the  tubercle  being  in  an  advanced  stage  of 
degeneration  and  softening. 

Of  late  years  it  has  been  asserted  not  only  that  remissions 
of  the  disease  may  occur,  but  that  the  malady  may  be  perma- 
nently arrested.  In  former  days  such  an  event  was  regarded 
as  simply  impossible,  the  very  fact  of  recovery  being  admitted 
as  conclusive  evidence  that  the  diagnosis  was  at  fault,  and  that 
the  disease  under  which  the  patient  was  suflfering  could  not  have 
been  phthisis.  Even  at  the  present  day  there  are  not  wanting 
those  who  maintain,  and  act  as  if  they  believed,  that  consump- 
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tion  is  incurable.  But  there  are  no  valid  grounds  for  such  an 
opinion.  Assuming,  for  the  sake  of  argument,  that  the  deposit 
of  tubercle  has  not  been  so  extensive  as  to  interfere  materially 
with  the  function  of  respiration,  there  is  no  reason  why  the  con- 
stitutional derangement  on  which  the  formation  of  tubercle  de- 
pends should  not  be  checked,  and  the  tubercle  already  formed 
got  rid  of.  Experience  fully  justifies  the  statement  that  con-  ' 
sumption  does  not  ordinarily  pursue  a  steadily  progressive 
course,  but  like  gout  .consists  of  a  series  of  attacks,  which  often 
occur  at  an  interval  of  years,  and  each  one  of  which  results  in 
a  deposit  of  tubercle  which  forms  an  additional  impediment  to 
tlie  due  performance  of  the  function  of  the  lungs.  Fortunately, 
the  extent  of  the  respiratory  apparatus  is  greater  than  is  needed 
for  our  ordinary  requirements,  and  therefore  the  presence  of  a 
certain  amount  of  tubercle  is  not  incompatible  with  the  due 
oxygenation  of  the  blood  and  with  the  maintenance  of  tolerable 
health.  Consequently,  if  the  amount  of  tubercle  already  de- 
posited, be  not  excessive,  and  the  general  health  can  be  im- 
proved, and  the  tubercular  cachexia  got  rid  of  during  theinter- 
vals  between  the  attacks,  the  tendency  to  the  further  deposit  of 
tubercle  will  be  prevented,  and  virtually  the  patient  will  be 
cured.  The  tubercle  already  deposited  may  be  absorbed,  or  it 
may  remain  unchanged  and  imbedded  in  the  lung,  or  it  may  be 
transformed  into  a  cretaceous  mass,  or  it  may  soften  and  be  got 
rid  of  by  expectoration  ;  but  in  either  case,  if  no  further  deposit 
takes  place,  the  functions  of  life  will  not  be  materially  interfered 
with,  and  the  patient  may  attain  to  longevity.  It  is  only  after 
several  attacks  have  occurred,  and  successive  crops  of  tubercle 
have  been  deposited,  or  after  a  single  crop  has  occurred  suf- 
ficiently extensive  to  interfere  materially  with  the  function  of 
respiration,  and  to  impede  the  processes  necessary  to  the  oxyge- 
nation of  the  blood  and  the  maintenance  of  health,  that  it  is  out 
of  the  power  of  medical  treatment  to  restore  the  tone  of  the 
system,  and  arrest  the  further  development  of  mischief.  Clinical 
observation  and  pathological  research  have  left  little  to  be  desired 
in  the  way  of  proof,  not  only  that  recovery  from  consumption 
is  possible,  but  that  it  does  take  place  in  a  certain  proportion  of 
cases.  They  have  shown  that  the  disease  is  not  essentially 
local,  but  consists  of  constitutional  derangement  productive  of 
impaired  nutrition  and  deterioration  of  the  blood ;  and  as  other 
constitutional  disorders,  which  equally  with  phthisis  result  in  an 
alteration  of  the  quality  of  the  blood,  admit  of  removal,  there 
is  no  a  priori  reason  for  doubting  that  under  favorable  circum- 
stances the  faulty  condition  of  the  system  may  in  this  instance 
also  be  rectified,  and  that  then  the  local  mischief  would  cease. 
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In  numberless  cases  encysted  tubercles  have  been  discovered  in 
the  lungs  of  persons  who  for  years  before  their  death  had  not 
been  subject  to  cough,  and  had  not  exhibited  any  symptoms  of 
consumption,  and  thus  it  has  been  proved,  that  even  after  the 
tubercular  cachexia  has  been  fully  developed,  and  has  resulted 
in  the  deposition  of  tubercle,  complete  and  permanent  recovery 
may  take  place.  It  has  been  shown  that  tubercle  is  an  exuda- 
tion from  the  blood ;  that  it  is  of  low  vitality,  and  not  prone  to 
become  organized ;  and  inasmuch  as  all  other  exudations  from 
the  liquor  sanguinis,  so  long  as  they  are  unorganized,  admit  of 
being  absorbed,  we  are  constrained  to  conclude  that  the  same 
applies  to  tubercle.  Further,  it  is  a  matter  of  experience,  that 
when  tubercle  is  deposited  in  the  external  glands  it  may  remain 
for  years  in  a  quiescent  state  without  producing  serious  incon- 
venience ;  that  more  commonly  it  gradually  undergoes  absorp- 
tion ;  and  that  even  when  it  softens  and  is  eliminated  by  sup- 
puration no  further  deposit  of  tubercle  may  take  place,  but  the 
patient  may  live  to  an  advanced  age  without  the  slightest  re- 
currence of  the  disease.  Thus  we  are  constrained  to  believe 
that  the  same  holds  good  in  respect  to  the  lungs,  and  that, 
whether  tubercular  deposits  in  these  organs  remain  quiescent  or 
undergo  absorption  or  calcareous  transformation,  or  be  got  rid 
of  by  suppuration  Jind  expectoration,  the  patient  may  recover 
and  attain  to  longevity,  provided  only  that  his  general  health 
can  be  improved,  and  the  condition  of  his  blood  altered,  so  that 
no  fresh  deposit  of  tubercle  shall  occur. 

In  corroboration  of  this  view,  cavities  or  empty  vomicce  in  the 
lungs  have  been  discovered  after  death  in  process  of  contracting 
and  healing,  and  in  many  instances  they  have  been  found  entirely 
healed  and  cicatrized,  causing  deep  indentations  on  the  surface 
of  the  lung.  But  observation  carries  us  even  a  point  beyond 
this;  we  have  not  been  left  to  infer,  simply  as  a  matter  of  anal- 
ogy, that  absorption  of  tubercle  may  take  place  in  the  lung;  for, 
as  if  to  prove  that  where  the  reparative  process  is  at  work,  tuber- 
cular matter  may  be  absorbed,  tubercle  is  seldom  found  in  large 
quantity  in  the  vicinity  of  pulmonary  cicatrices — nay,  rather, 
is  often  altogether  absent,  or  has  left  as  its  only  representatives 
a  few  pieces  of  cretaceous  or  calcareous  matter,  the  whole  of  the 
animal  constituents  of  the  tubercle  having  disappeared;  whilst 
in  other  instances  a  few  small,  isolated  masses  of  tubercle — some 
of  which  are  in  their  original  crude  condition,  some  in  a  state  of 
partial  transformation  into  cretaceous  matter,  some  completely 
cretafied  or  calcified,  and  some  partially  or  wholly  encysted — 
alone  remain  to  establish  the  nature  of  the  disease  which  led  to 
the  excavation  and  cicatrization  of  the  pulmonary  tissue. 
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But  there  is  evidence  wliich  goes  even  beyond  this,     Ctm 

have  been  met  with  in  whieli  the  general  syrnptonis  and  there- 
suits  of  repeated  exMininalions  of  the  chest  have  inutuallj  borne 
witness  to  the  existence  of  corisuniption^  and  in  wbieli,  never- 
theless, the  symptoms  liave  grathially  subsided,  the  plipicil 
signs  have  disappeared,  jind  tlie  patient  has  regained  health,  and 
for  years  has  remained  free  from  chest  affection-  Several  i<uch 
cases  have  come  under  my  own  obiter vation,  in  which  the  suL*^ 
quent  career  of  the  patient,  and  the  fuet^-^  elicited  by  post-iimrtm 
investigation,  have  furnishetl  me  with  ocular  and  demonstrative 
proof  that  complete  recovery  may  t:ike  place  under  favorable 
hygienic  conditions — recovery  so  complete  at  all  events  as  to 
enable  the  patient  to  attain  to  an  advanced  age,  and  to  live  ht 
the  remainder  ot  his  life  in  tolerably  robust  health  and  free  fnrtii 
any  frrsh  accessions  of  pulmoujiry  symptoms. 

Without  entering  largely  into  the  detail  of  cases  of  arrested 
phthisis,  many  of  which  I  have  had  tlie  opportunity  of  noticing, 
I  will  brietiy  give  an  outline  of  three  cages  in  which  post-tnortm 
examination  confirmed,  and  thus  gave  additional  interest  to  tk 
result  of  careful  observation  during  life.^     The  first  w»js  that  «f 
a  young  lady  aged  nineteen,  whose  parents  were  healthy  aim 
whose  family  were  not  consumptive.     She  full  into  ill  health  m 
consequence  of  the  distress  and  worry  incident  to  a  disappoint- 
ment respecting  marriage,  and  speedily  became  short -breatheu, 
had  spitting  of  bloody  and  evinced  unmistakable  symptoms  of 
consumption-     The  late  Dr.  Chambers  and  Dr.  C  J.  B.  Williams 
were  consulted,  and  both  pronounced  her  phthisical,  and  asserted 
that  she  had  cavities  at  tlie  apices  of  the  lungs.     After  the  lup^e 
of  a  twelvemonth,  she  began   to  rally,  the   cough  in  meH.-'Urt 
ceased,  and  the  shortness  of  breath  subsided.     She  lived  for  nme 
years  after  this,  and  died  eventually  of  dropsy  resulting  from 
disease  of  the  heart,  the  signs  of  pulmonary  excavation  existing 
at  either  apex  up  to  the  last.     My  friend  and  colleague,  Mr»  G. 
D.   Pollock,  performed   the  post-morteiu  examination.     In  the 
upper  lobe  of  both  lungs  were  two  or  three  encysted  ma^^se^  of 
crude  yellow  tubercle,  about  the  size  of  a  hazel-mit;  at  the  right 
apex  was  a  large  firm  cicatrix,  resulting  from  an  old  vomica, 
and  a  small  cavity  about  the  size  of  a  large  hazel-nut  still  open 
and  lined  by  a  dense,  smooth,  and  highly  vascular  false  mem- 
brane; at  the  left  apex  was  a  similar  sized  cavity  also  lined  by 
a  tltfuse  and  vascular  false  membrane ;  the  other  portions  of  the 
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hiit^  were  henlthy  and  free  fv(nn  tubercular  deposit.  From  the 
whule  liistory  of  the  ease,  there  can  be  littU^  dnobt,  firstly,  that 
tubercle  must  orif^innlty  have  existe*!  in  far  birger  quantity  th:m 
w;is  manifeist  on  the  post-mortem  examiinition,  and  probably  ImJ 
been  removed  hy  absorption;  secomlly,  that  the  tuherele  which 
still  remained  was  in  a  perfectly  qnii'>*eent  state,  and  whs  not 
seriously  prejudicial  to  her  health  ;  thirdly,  that  no  deposit  of 
tubercle  had  taken  jdaee  for  ,soine  years  before  death,  and  that 
in  fact  consymption,  or  the  tubercular  cachexia,  had  ceased  to 
exist;  fourthly,  that  for  all  practical  purposes  the  patietit  would 
have  recovered  tliorouglily,  and  wouhl  have  got  rid  of  her  cough, 
liarl  it  not  been  for  the  aceidrntal  formation  of  the  ilense  mem- 
bnine  which  lined  the  two  open  cavities  in  the  lungs,  and  pre- 
vented their  collapse  and  cicatrization. 

The  second  c;ise  was  that  of  a  gentleman  who  died  at  the  age 
of   fifty -four.     Born    of  consumptive  parents,   and   himself  of 
slender  frame  and  ilelicate  app^^arance,  he  had  profuse  spitting 
of  blood  at  the  age  of  twenty,  ami  was  pronounced  consumptive 
l>y   the  late    Drs.   Chamhers    and    Nevinson»     For   more    than 
twenty  years,  lie  had  rarely  passed  a  twelvemonth  without  severe 
cough  and  somewhat  copious  htcmoptysis,  and  when  I  saw  him, 
twelve  years  ago,  bis  symptoms  both  general  and  physical  were 
those  of  ailvanced  phthisis.     He  was  thin,  short-breathed,  and 
unhealtliy  in  appearance;  there  w«i3  duluess  ou   peicussion  and 
flatfening  under  both  elavteles ;  auscultatory  signs  of  cavities 
existed  at  the  summit  of  each   lung,  and  there  was  great  defi- 
ciency of  hreathitig  m  other  parts  oF  the  cbest.      Knowing  it  to 
be  impossible  that  he  could  continue  at  work,  I  recommended 
'litn  to  take  a  holiday  for  a  twelvemonth,  an<l  to  travel   in   the 
fiast  in  search  of  healrlu     lie  determined  to  do  so,  hut  his  de- 
parture was  iinavriidably  delayrd  for  six  months.     He  left  Lon- 
don, however,  and  constantly  siiifted  iiis  quarters  in   Engbmd ; 
nnt\  before  he  started  on  his  trip  his  constitution  seemed  to  have 
vindergone  an  entire  cliange ;  bis  complexion  had  lost  its  tin- 
liealthy  hue,  he  had  gained  tiesh,  his  cough  had  greatly  dimin- 
ishetl,  and  he  staterl  that  he  was   hecoming   h:'ss  shr>rt-breathed 
than  formerly.      After  an   excursion  of  eleven   months   up  the 
Nile,  and  through  Palestine  aufl  the  northern  parts  of  Syria,  he 
returned  home  apparently  (juite  well.     Ilis  cough  had  ceased, 
and  be  had  become  tolerahly  stout;   the  infra^clavicuhir  regions 
had  lost  their  flattened  appearance,  the  dulness  on  percussion 
hail  in  great  measure  disappeared,  and  all  stethoscopic  sigrjs  of 
piilmtmary  excavation  had  ceased.      Indeed,  the  only  indications 
which  retnained  of  an  abnormal  condition  of  the  chest  were,  im- 
perfect expansion  of  the  infra-clavicular  regions  on  full  inspira- 
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tion,  and  weakness  or  deficiency  of  breathing  in  some  parts  of 

the  upper  lobcH  of  the  Inngs.     From  the  time  of  his  return  home 
until  the  day  of  his  death,  which  occurred  eleven  years  after- 
wardi*,  he   had   very  little  cough^  and  never  had  the  sli^hte^t 
spitting  of  blood.     He  died  of  ascitoa,  resulting  from  disease  <»f 
the  liver.     After  death,  large  cicatrices  were  found  in  the  upper 
part  of  both  lungi^,  and  calcareous  matter  exii^ted  in  the  cicatri(t«; 
several  small  masses  of  chalky  matter  about  the  size  of  n  pel 
were  distributed  througli  the  upper  lobes  of  both  lungs,  nml 
there  were  also  a  few  smiill,  Isolated,  and  encysted  masses  of 
crude  tubercle.     In  this  case,  the  family  history,  the  spitting  of 
blood-^  and  other  general  symptoms  observed  during  life,  together 
with  repeated  pliysical  examinations  of  the  chest,  left  do  doubt 
as  to  the  nattire  of  the  case:  and  the  fact  that  he  had  been  con- 
sumptive was  further  proved  by   inspection  of  the  bmh  after 
death  ;  yet  for  nine  years  at  least,  he  hstd  not  exhibited  nnj 
symptoms  of  consumption  ;  and  inspection  after  death  confirmed 
the  opinion  which  had  been  previously  entertained,  that  te  ao 
longer  suffered  from  tlie  tuberculous  cachexia,  and  that  the  ttj- 
bercle  which  had  been  depo.sited  or  formed  in  the  lungs  had  beea 
in  ^reat  measure  removed  by  absorption  and  expectoration. 

The  last  case  wjis  that  of  Mary  LiddofK  aged  fifty,  who  died 
in  St.  George's  Hospital  in  the  month  of  June,  1858,  wlthwho^ 
earlier  history  1  happen  to  be  ac([yainted.     ller  mother  died 
young,   of  consumption,  and  she  herself  had  frequently  *pat' 
blood,  and  had  been  "'asthmatic''  for  many  years;  otherwij^e 
she  bad  enjoyed  fjiir  avera^^e  health,  and  had  been  enabled  to 
keep  at  work.     When  she  first  applied  to  me  for  relief  in  the 
year  1849  she  presented  most  of  the  general  symptoms  of  phthi- 
Bis.     She  had  lost  flesh,  though  she  was  not  much  emaciated; 
she  was  cachectic  in  appearance,  had  adunc  nails,  was  short- 
breathed,  and  was  expectorating  a  large  quantity  of  thin  homo- 
geneous pus.     At  that  time  there  was   considerable  deficiency 
of  expansion   during   inspiration   in  the   right   infra-elavicular 
region,  with  marked  flattening  and  dulness  on  percussion  in  that 
situation  ;   and   the  stetlkoscope  informed  me  that  in  the  same 
situation  there  existed  gurgling,  and  intensely  increased  vocal 
resonance;  at  the  left  apex  there  wiis  some  flattening  of  the 
chest- walls,   with    dulness  on  percussion,  deficiency  of  the  re- 
spiratory sounds,  and  prolonged  expiration.     A   tonic  plan  of 
treatment  was  pursued,  and  after  a  time  the  general  symptoms 
of  consumption  began  to  subside,  the  physical  signs  of  pulmo- 
nary excavation  to  disappear,  and  she  rallied  in  a  surprising 
manner.     Before  the  expiration  of  eighteen  months  her  general 
aspect  was  that  of  tolerably  good  health;  the  '* asthma"  had 
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almost  wholly  ceased,  and  the  most  careful  examination  of  the 
cheat  cotiM  only  detect  slight  delicieney  of  hreathiDg  at  the  siim- 
mit  of  the  right   lung,  nnd  fechleneKS  of  respiration,  with   pro- 
Inngntton  of  the  expiratory  i?oinid  at  the  upper  part  of  the  left. 
I  then  lost  sight  of  her  for  some  years,  hut  in  the  year  1<SG5  she 
again  applied  to  me.     At  that  time  she  was  suffering  from  dyspep* 
sia,  but  she  assured  me  that  she  *'had  quite  got  rid  of  her  a^tlnua/' 
Her  eliest  remained  in  precisely  the  same  state  as  at  the  date 
of  my  hist  examination,  except  tlmt  the  respiration  in  the  upper 
part  of  the  left  lung  hnd  become  almost  normal.     On  the  2d  of 
June,  1858,  she  wa8  admitted  into  St.  George's  Hospital  under 
my  eare,  suffering  from  diffuse  cetlubir  inflammation  of  the  leg 
and  hand,  of  whitdi  she  died  in  a  few  days.^     After  death   a 
large  old  cicatrix  was  found  in  the  right  apex,  and  there  was  a 
mxiall  mass  of  old  crude  tubercle,  of  putty-like  consistence,  im- 
mediately beneath  it.     In  other  respects  the  lungs  were  sound. 
There   was  no  trace  of  tubercle,  except  in  the  one  spot  imme- 
diately adjacent  to  the  old  cicatrix,  and  there  was  no  emphy- 
sema.    In  this  case  the  family  history  of  the  patient,  no  less 
thnn  the  general  symptoms  and  physical  signs  of  disease,  con- 
curred in  pointing  to  tubercular  mischief,  ns  the  cause  of  nil  her 
trouble,  and  the  post-mortem  examination  confirmed  the  opinion 
uhich  had  been  formed,  hy  revealing  the  existence  of  an  old 
cicatrized  cavity  at  the  spot  where,  during  life,  the  stethoscopic 
signs  of  a  vomica  had  been  observed.     After  cai*eful  considera- 
tion of  the  history  of  tlie  case  and   of  the  fact  that  no  trace  of 
tnbercle  was  discovered  in  the  left  lung,  and  only  one  small 
til  ass  in  the  right,  the  legitimate  inference  appears  to  be,  that 
ns  her  general  health  improved,  her  constitytion  underwent  an 
entire  change,  the  tendency  to  phthisis  was  overcome  and  the 
tubercle  already  deposited  was  almost  wholly  absorbed.     Her 
lungs  were  restored  very  nearly  to  their  normal  condition,  and, 
practically  speak i»)g  ]mv  consumption  was  cured. 

A  similar  case,  in  wliich  our  knowledge  of  the  patient's  his- 
tory extendeil  back  only  al>out  three  years,  occurred  under  the 
care  of  my  colleague,  Ur.  Pitman,  in  the  year  1801:  and  an- 
other, in  which  the  tubercular  disease  had  made  rapid  progress 
towards  recovery,  was  admitted  in  the  year  iHtM)  under  the  care 
of  Dr.  Page,  the  full  particulars  of  whic!i  will  be  found  at  p. 
35  of  the  *'  Hospital  Post-mortem  and  Case- Book  *'  for  that 
year.  Our  museum  records  state  that  the  man,  who  was  twen- 
ty-two  years  of  age,  and  died  of  renal  dropsy,  was  in  good  bod- 
ily condition  at  the  time  of  his  death,     II is  consumptive  syuip- 

1  Sei>  *'  Ltospitul  Poet-raortem  and  Cftee-lwok  "  for  1858, 
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toms,  incliitling  spitting  of  blood,  dated  buck  nearlT  two  year*. 
After  death  *'the  upper  lobe  of  the  left  lung  whs  found  oeeupitJ 
in  iiis  greater  part  hi/  a  ma»s  of  eica triads ^**  and  there  was  also 
*'a  smull,  smooth,  lined  cavity."  Severn!  mae^es  also  of  cruJe 
tohercle.  not  softened,  existed  at  the  upper  part  of  the  right 
hmg,  indicating  clenrly  the  nature  of  the  mischief  which  h»J 
resulted  in  the  cicatrization  and  Iiealing  of  the  lung. 

Thus,  then,  it  must  be  admitted  tlvat  recovery  from  pulmanar? 
eongumption  is  possible,  nay  more,  that  recovery  does  takeplnce 
in  a  considerable  proportion  of  cases.     It  may  therefore  be  desira- 
ble to  inquire,  whether  there  are  any  general  or  physical  signs  In- 
dicative of  the  retrocession  of  the  disease,  and  of  the  probahility 
of  permanent  recovery.     The  peculiarities  of  the  general  syrop* 
toms,  which  denote  a  slow  progression  of  the  disease,  have  beon 
already  described,  and  it  only  remains  to  be  stated,  that  when 
the  disease  is  arrested  there  is  not  only  no  further  evidence  «»f 
declining  liealth,  but  the  patient  regains  a  healthy  appearance. 
recovers  fles^h  and  strength,  and  gradually  loses  his  cou;;h.    Such 
an  occurrence,  however,  would  only  in<licate  a  temporary  lull  ni 
the  progress  of  the  disease;  it  need  not  necessarily  denote  its 
permanent  arrest.     And  if  reference  be  made  to  a  physical  ex- 
amination of  the  chest,  it  will  be  found  that  little  assistance 
towards  a  correct  prognosis  is  to  bo  derived  from  that  quarter. 
The  physical  indications  of  active  tubercular  mischief  may  sub- 
side, and  the  only  remaining  morbid  signs  may  be  slight  flatlenin|£ 
of  the  chest- walls,  with  dulness  on  percussion,  increased  vooiil 
resonance,  and  feebleness  or  harshness  of  the  respiration — signs 
indicative  simply  of  pulmonary  contraction  and  consolidation. 
But  the  same  phenomena  are  observed  during  a  temporary  sas- 
pension  of  the  disease,  and  are  in  no  degree  characteristic  yf 
permanent  recovery.     In  short,  it  must  be  admitted  that  there 
are  no  marks  diagnostic  of  a  permanent  arrest  of  the  disease — 
a  fact  which  can  only  be  ju^lged  of  after  the  event  by  observing 
not  only  that  the  various  physical  signs  which  indicHte  pulmonary 
e-xcavation  and  consolidation  have  disappeared,  but  that  the  gen- 
eral  symptoms  of  active  disease  have  subsided,  and  that  there  is 
projiressive  improvement  in  the  health. 

But,  altliough  there  are  no  general  or  physical  signs  indicative 
of  permanent  recovery,  the  symptoms  above  referred  to  as  de- 
noting the  probability  of  a  slow  advance  of  the  disease,  and  as 
characterizing  its  temporary  arrest,  will  go  far  towards  justifying 
a  hope  of  permanent  recovery,  provided  the  malady  be  not 
heretlitary.  For  wdien  a  tendency  to  the  tubercular  cachexia  is 
not  thoroughly  ingrained  in  a  man's  constitution,  but  has  only 
been  developed  as  a  result  of  temporarily  depressing  cause,  it  is 
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reasonable  to  hope  that  if  these  causes  can  be  got  rid  of,  and  a 
fresh  impetus  given  to  the  function  of  nutrition,  the  further  prog- 
ress of  the  disease  may  be  stayed.  Theory  points  to  this  con- 
clusion, and  practice  largely  confirms  it.  Therefore,  as  the 
evidence  of  gradually  improving  health  may  be  regarded  as  in- 
dicative of  an  effort  of  nature — and  to  some  extent  an  effectual 
effort — to  rectify  the  derangement  which  has  occurred,  it  is  fair 
to  infer  that  if  that  improvement  can  be  sustained,  the  tendency 
to  the  deposit  of  tubercle  will  be  permanently  overcome.  In 
most  hereditary  cases  the  disposition  to  tuberculosis  is  too  strong 
to  admit  of  removal,  and  therefore,  except  under  peculiar  circum- 
stances, our  utmost  efforts  will  not  avail  in  those  cases  to  do  more 
than  postpone  the  fatal  event.  But  experience  is  decisive  as  to 
the  possibility  of  recovery,  even  in  these  cases,  and  still  more  so 
in  non-hereditary  cases;  and  when  the  patient  has  once  begun  to 
rally,  there  is  no  reason  why  the  improvement  should  not  con- 
tinue, pro^^ided  only  that  he  be  placed  under  conditions  favorable 
to  his  general  health.  It  is  indispensable,  however,  to  his  per- 
manent recovery,  that  he  be  subjected  to  these  conditious  for  a 
lengthened  period — not  for  a  few  weeks  or  months  only,  but  for 
several  years.  If  an  opposite  course  is  pursued,  and  at  the  ex- 
piration of  a  few  months,  when  the  symptoms  have  in  some 
measure  subsided,  the  patient  ceases  to  consider  himself  an  in- 
valid, and  subjects  himself  to  the  various  depressing  influences 
which  originally  upset  his  health  and  induced  his  illness,  the 
phthisical  tendency  will  probably  recur  with  increased  intensity, 
a  fresh  deposit  of  tubercle  will  take  place,  and  as  his  lungs  are 
already  partly  occupied  by  the  deposit,  he  will  "fall  into  a  gal- 
loping consumption."  It  is  the  neglect  of  rational  means  to 
sustain  the  general  health  for  a  sufficiently  long  time  after  im- 
provement has  commenced,  or  in  other  words  until  the  system 
has  entirely  shaken  off  its  tendency  to  the  disease,  which  leads 
to  the  fearful  mortality  from  phthisis. 

The  average  duration  of  the  disease  is  a  point  on  which  it  is 
diflRcult  to  ad<luce  any  trustworthy  evidence,  inasmuch  as  it  is 
well-nigh  impossible,  in  most  cases,  to  ascertain  when  tubercular 
deposition  commenced.  It  is  not  improbable  that  tubercles  may 
be  slowly  deposited  in  the  lungs,  and  may  long  exist  there  in  a 
quiescent  state  without  giving  rise  to  any  indication  of  their 
presence.  They  are  constantly  discovered  after  death  in  the 
bodies  of  persons  who,  during  life,  were  not  only  not  suspected 
of  being  consumptive,  but  had  not  been  subject  to  cough,  and 
had  not  exhibited  any  symptoms  of  phthisis;  whilst,  on  the  other 
hand,  persons  who  have  spat  blood,  and  from  time  to  time  have 
been  subject  to  cough,  and  have  manifested  well-marked  symp- 
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toms  of  consumption,  and  who  eventually  fall  victims  to  that  dis- 
ease, are  often  observed  to  pass  months,  or  even  years,  during 
a  temporary  suspension  of  the  malady,  in  entire  freedom  from 
cough  or  other  notable  symptom  of  pectoral  disease.  This  be- 
ing the  case,  it  will  be  admitted  that,  even  when  the  prior  his- 
tory of  the  patient  can  be  ascertained,  great  uncertainty  must 
attach  to  any  opinion  concerning  the  date  at  which  tubercular 
deposition  commenced,  and  that  when,  as  in  the  case  of  inmates 
of  hospitals,  it  is  impossible  to  obtain  any  reliable  account  of  the 
patient's  ailments  for  some  years  previously,  any  opinion  as  to 
the  duration  of  the  malady  must  be  a  matter  of  the  merest  con- 
jecture. All  that  can  be  safely  stated  is,  that  the  disease  may 
kill  in  three  weeks  or  a  month  from  the  date  of  its  accession,  or 
may  run  a  chronic  course  of  twenty  or  thirty  years.  The  aver- 
age duration  of  the  complaint  is  ordinarily,  I  believe,  very  raiich 
understated,  from  the  fact  that  the  inferences  respecting  its  dura- 
tion are  drawn  from  the  statements  of  hospital  patients,  who  pay 
little  heed  to  the  earlier,  and,  as  they  imagine,  unimportant 
symptoms  of  disease,  and  pertinaciously  date  their  malady  from 
the  occasion  on  which  they  first  experienced  pain  in  the  chest, 
or  were  frightened  by  the  occurrence  of  spitting  of  blood,  or 
found  themselves  unequal  to  their  daily  work.  The  statistics 
collected  at  the  Hospital  for  Consumption,  and  others  recorded 
by  Louis  and  Bayle,  accord  generally  with  those  which  I  have 
collected  at  St.  George's  Hospital  ;*  but  they  differ  completely 

1  Thp  subjoined  table  exhibits  the  duration  of  pulmonary  consumption,  so 
fur  as  the  fact  could  be  ascertained,  in  803  eases: 
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Foratnose  obtained  by  tbe  careful  investigation  of  cn?es  in  pri- 
Bte  practice,  whej*e  everj  little  sytiipton)  is  rioted,  and  a  much 
niore  trustwortbv  account  can  be  obtained  of  the  patient*a  health 
for  yeiirs  prior  to  the  final  outburst  of  pulunmary  disease.     In 
t,lie  former  caae.^s,  by  far  the  larger  number  of  patients  appear 
to  die  in  from  three  to  eigliteen  months;  wlu-reas  in  the  latter, 
t:he  asual  duration  of  tlie  comphiiiit  varies  from  about  eigliteen 
moil  lbs  to  seven  years,  a  discrepancy  which  cannot  be  exjdained 
l>y  the  different  social  positions  of  the  sufferers.     Doubtless,  the 
advantages  enjoyed  by  the  upper  ranks  of  society  in  respect  to 
medical  treatment,  change  of  air,  and  proper  regimen,  may  go 
far  towar<!s  accounting  for  a  certain  ainonnt  of  the  variutinns 
observed;  but  the  difference  is  too  great  to  admit  <if  being  wholly 
X plained  away  in  this  manner,  and  can  only  he  accounted  for 
by  the  greater  jealousy  i^ith  which  tlie  upper  and  more  educated 
classes  are  wont  to  watch  their  health,  and  note  the  earlier  in- 
roads of  disease. 
It  is  often   asserted    that   pregnancy  retards  the  progress  of 
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consumption,  and   many  instances  have  come  within   my  own 
"knowledge  in  which 


i      ^c 

^Hknowledge  in  which  miirriage  has  been  most  improperly  recom- 
P^ierided  utider  this  idea*  My  experience  amongst  pregnant 
ijvonien  is  too  limited  to  enable  me  to  speak  with  confiilence  as 
tbe  effect  which  may  be  produced  in  this  way  ;  but  theoretical 
nsidera lions  and  the  issue  of  several  instances  which  I  have 
et  with,  induce  me  to  believe  that  pregnancy  operates  like 
tber  agencies  wbieh  influence  tire  general  healtlu  When  the 
tubeixalar  disease  is  not  far  advanced,  and  the  excitement  ind- 
ent to  marriage  and  pregnancy  serves  to  rouse  the  system, 
,nd  improve  the  patient's  general  health,  it  may  also  operate 
indirectly  in  impartially  checking  the  progress  of  the  disease, 
I  or  in  leading  to  its  suspension.  But,  even  in  this  case,  the  de- 
^Hbibty  and  exhaustion  consequent  on  childbearing  will  often  oc- 
^Kcasion  a  fresh  outbreak  of  the  disease  soon  after  parturition,  so 
j       tbat  the  patient  will  go  just  as  speedily  to  her  grave  as  if 

t pregnane}^  had  never  existed.  Iii  cases  in  wbich  a  putient  be- 
comes pregnant  when  far  advanced  in  consumption,  I  am  satis- 
fied tbat  the  disease  is  not  only  not  suspended,  but  is  urged 
more  rapidly  along  its  downward  course.  iSome  of  the  general 
lymptoms  may  for  a  time  become  less  prominent,  so  that  the 
patient  or  her  friends  may  flatter  themselves  that  tbe  malady  is 
stayed ;  but  the  stethoscope  will  reveal  the  fallacy  of  tlieir  ex- 
pectations,  and  the  case  will  tend  speedily  to  a  fatal  issue.  Such 
at  least  has  been  the  course  of  events  in  the  cases  wbicli  have 
come  under  my  immediate  notice;  and  the  inquiries  I  have  m:ide 
amongst  those  of  my  friends  who  are  specially  engaged  in  the 
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practice  of  midwifery  confirin  the  view  I  have  been  led  to  enter- 
tain. In  a  moral  point  of  viijw,  these  marriages  of  consuniptive 
invalids  cannot  be  deprecated  too  !^trOJj|^lj  ;  and  socially,  every- 
body is  interested  in  preventing  them ;  for  the  offspring  of  such 
marriages  can  s^carcely  fail  to  be  weakly  and  scrofulous*,  and 
even  if  they  attain  to  manhood,  will  only  perpetuate  disea*^, 
and  swell  tlie  list  of  those  who^  unequal  to  the  fatigues  and 
duties  of  life,  sink  [iremnturely  to  tlie  grave. 

Tliere  is  yet  one  question  wliich  demund!;;  consideration,  before 
we  enter  on  the  sulyect  of  treatment ;   I  mean,  as  to  wheiiier 
consumption  is  contagious  or  infectious?     In  Italy  an  itupre^ 
sion   is  very  prevalent   that   the  malady  is  communicable  from 
one  person  to  another  ;   and  not  only  is  the  consumptive  invalid 
avoiiled,  us  if  he  were  phigue-strieken,  Lut  after  his  death,  bis 
clotlies,  bedding,  and  everything  lie  has  made  use  of,  are  fre* 
(juently  burned  or  destroyed.'     As  an  example  of  tliis  feeling  I 
may  cite  a  statement  of  the  celebrated  Morgat^ni,  which  is  con- 
tained in  one  of  his  letters.     He  says^  '^'phthisieorum  cadavera 
fugi  adoleseens,  fugio  etiam  senex/'     Even  in  our    own  time 
and  ill  our  own  counti*}',  instances  are  often  cited  in  proof  of  its 
contagious  cliaracter.    A  wife^  hitherto  healthy,  and  apparently 
free  from  phthisical  taint,  nurses  ber  consumptive  husband,  and 
falls  a  victim  to  the  snme  form  of  pulmonary  disease;  a  sister 
tends  ber  grudnally  failing  phthisical  brother,  and  soon   after- 
wards shows  symptor.is  of  decline.     The  sequence  is  remarkable; 
and  as  it  nsiturally  places  the  two  facts  before  us  in  the  relation 
of  cause  and  effect^  it  is  apt  to  excite  untiecessary  apprehengioo; 
for  tbei*e  really  is  no  ground  for  supposing  that,  in  most  in- 
stances, tbey  hohl  that  relationship  to  each  other.     The  sister, 
probably,  inherited  the  taint  in  common  with  her  brother  and 
other  members  of  her  family;   and  the  wife,  if  free  from  an  in- 
herited predisposition,  was  not  unlikely  to  become  consumptive, 
worn  out  as  she  must  have  been  by  her  weary,  anxious  watching, 
the  sleepless  niglits  and  long  exposure  to  the  confined   atmos- 
phere, and  other  depressing  influences  of  the  sick-room — cir- 
cunistances  beyond  all  others  powerful  in  fostering  or  exciting 
a   tendency  to  pbiliii^is.     The  marvel   rather   is,   that  notwith- 
standing  the  strain  of  long-continued  anxiety,  and   the  depres- 
sion inseparable  from  the  protracted  nursing  of  a  dearly  loved 
relative,  consuroptioti  should  not  be  developed  in  the  aurvivor 

*  For  a  fiill  exposition  of  the  nrgiimente  by  wbicb  the  canugiaiifinf*^  of 
pliibisis'  U  ftdvofatvdj  see  a  lecture  by  H,  Guenneau  de  Miisgy,  in  •'  rUnion 
Metliotilp/'  Nt»-  13H,  18o9;  also  tbt;  expert iiientfi  of  M.  ViUemin,  detJiiled  in 
the  '*Uftzotle  llekiomadHire/'  18(55*6. 
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more  frequently  tlmn  observation  has  proveJ  it  to  be.  Tlie  fact, 
tiowever,  serves  to  confirra  the  tliouretieal  inipref^slon  tliut  a  dia- 
thesis, or  peculiar  state  of  coiistitiuii^n,  cannot  be  transmitted 
from  one  person  to  anotber  by  tbe  agency  of  infection.* 

But,  tbough  the  non-infeetious  character  of  phthisis  he  ad- 
mitted, it  behooves  the  pby&ician  to  warn  the  patient's  friends 
of  the  dantxers  incident  to  long-continued  attendance  on  hiui, 
e.^pecially  if  the  disease  be  in  an  advanccil  stage.  It  would  be 
the  height  of  imprudence  for  a  healthy  person »  especially  if 
young,  and  of  a  scrofulous  diathesis,  to  sleep  in  the  same  bed, 
or  even  in  tbe  same  apartment  with  a  consumptive  patient;  for, 
althougb  the  malady  might  not  be  coramnnicatcd  directly  from 
one  to  tbe  other,  unless  possibly  under  the  condition  of  some 
tubercular  nratter  being  accideiitjilly  introduced  into  bis  air- 
passage*  or  into  some  other  part  of  his  system,  the  close,  relax- 
ing atniosphcre,  and  faint,  nautieating  odor  of  the  sick-room,  and 
the  painful  scenes  he  would  necessarily  witness,  would  be  emi- 
nently calculated  to  depress  hira,  and  predispose  him  to  disease. 

There  are  three  distinct  questions  which  require  consideration 
in  respect  to  tbe  treatment  of  |>u]monary  consumption,  vii!,, — 
first,  how  to  prevent  tbe  occurrence  of  the  disease  in  persons 
vrho  seem  predisposed  to  its  invasion  ;  secondly,  how  to  arrest 
its  progress  whilst  as  yet  tbe  puliuonai^y  mischief  is  limited  in 
extent;  thirdly,  how  to  alleviate  the  patient's  suffering  and 
smooth  hfs  passage  to  the  grave,  wdien  it  is  beyond  our  power  to  I 
avert  a  fatal  issue. 

The  first  two  questions  involve  several  points  on  which  medi- 
cal men  are  frequently  consulted,  and  on  wliieh  niucb  difference 
of  opinion  exists.  Modern  research  has  shown  that*  by  invig- 
orating the  general  powers  of  tbe  system,  and  improving  the 
functions  of  assimilation  an<I  nutrition,  the  tubercular  cachexia 
may  be  removed,  the  formation  of  tubercle  ]u  even  ted,  and  its  ] 
furiher  devclopmetit  arrested.  The  question  therefore  arises — j 
How  is  this  desirable  resnlt  to  he  brouglit  about?  Many  per- 
sons imagine  that  warmth  is  tbe  panacea  which  will  eftect  our 
object,  if  the  patient  be  placed  under  otherwise  favorable  hy- 

*  Some  recent  pxpf^rimentB  by  M.  VilU^min  (**  (tn5!o!t*>  HoMr-miitliiirf*/* 
]8*^»i),  t»n  tlu*  iiiuruhilinii  uf  nitM/rcle,  wtmld  ^wm  tu  >^huw  tluit  if  tiilitT4:lo 
cellf^  M'(»rt>  introduct'tl  inti^  flii^  hlood,  lli«\v  niijirlit  pojisihly  rt'pr<>rhM.'<.i  Ihcm- 
5elv*>s  nke  tsinttT  c*"Hs^t  *nu1  lejid,  1114  only  to  loiul  mbc]iii*^f»  Liil  lo  ihu  ron- 
latnlnulion  of  tlic  wboli-  syst<Mu.  ExptTixnintH  of  ihis  kiitdj  howrvrr,  are 
o^ipu  to  to  niuny  imd  Biich  ^ruve  objcetiotis  tluit  thvy  ought  to  be  rop^-iitcd 
uti  11  liirgf"  M'uU*  tjoftin*  imy  jnlprfjire  h  founclcd  on  tbt  ni.  iJurpovcr,  it  thc^ir 
full  furcM  W  HdmitU*d,  thf^y  wrve  only  lo  prove  that  the  diii'U'se  miiy  he 
communicat<*d  by  irmculutioa ;  thuy  ccrtjiinly  do  nut  sliow  tbut  il  is  Lnui;?- 
ttitd«ible  by  infectifiri. 


PULMONARY    CONSUMFTIOH, 


gienic  circumstances.     **  The  6rst  and  most  effectual  proplijlic- 
tic,**  says  oue  of  our  most  esteemed  authorities,  **i8  residenceb 
a  warm  clinuite/'     Now,  here  at  once  I  find  myself  at  issue  witli 
the  opinions  of  many  excellent  and  learned  physicians*  amino 
less  so  ^vith  popular  prejudice.     From  our  crafile  to  our  gniTe 
we  are  taught  to  regard  cold  as  an  unmitigated  evil;  and  us 
warmth  is  intiumtely  mixed  up  in  our  minds  with  the  notion  of 
comfort,  and  that  again  with  every  tiling  which  is  conducive  to 
our  bodily  well-being,  the  recommendation  to  seek  a  warmer  and 
more  genial  climate  it?  ijuite  in  keeping  witli  our  inbred  feeliagn 
and  is  regarded  as  consistent  with  sound  sense  and  the  exercise 
of  common  prudence.     But,  before  adopting  this  view,  let  m 
look  more  closely  than  is  ordinarily  done  into  certain  facts  of 
everj^-day  life,  and  into  others  which  have  been  elicited  by  re- 
cent statistical   inquiry.     Nothing  is  more   certain    than   that 
many  persons  are  conscious  of  enjoying  better  health  and  greater 
vigor  in  winter  than  in  summer;  the  coM  ^'^  seems  to  brace  tbera 
and  do  them  good/'  they  breathe  in  it  more  freely  and  arc  equsl 
to  mcire  exertion,  their  tligestive  organs  are  more  active,  and 
they  are  enabled  to  take  many  articles  of  diet  which  disagree 
with  them  and  iTiider  thi^n   '*  bilious*'  in  the  warmer  and  more 
enervating  weather  of  summer.     There  are  others,  and  possibly 
they  Form  a  majority,  in  whom  cohl  produces  a  precisely  oppo- 
site eflect ;  it  *^' pinches  and  prostrates**  them,  lowers  the  whole 
tone  of  their  system,  interferes  with  their  digestion,  and  ilisturba 
the  regular  course  of  their  other  functions.     The  absurdity  of 
subjecting  these  two  classes  of  persons  to  the  same  regulations 
in  respect  to  temperature  and  cliniate  is  too  obvious  tu  be  in- 
eisted  on,  and  yet  that  practice  is  almost  universal  I 

To  take  another  class  of  fiicts«  The  result  of  careful  obserra- 
tion  has  been  to  show  that,  although  many  consumptive  patients 
are  better  in  summer  than  in  winter,  yet  that  others — and 
amongst  them  nuiny  even  of  those  whose  necessities  oblige  ihem 
to  go  regularly  out  of  doors  in  search  of  tlicir  daily  bread — lose 
flesh  less  rapidly,  and  preserve  their  strength  better  in  winter 
than  in  summer.  The  experience  of  physicians  at  all  large  hog* 
pitals,  no  less  than  amongst  the  upper  classes  in  private  prac- 
tice, proves  that  to  a  large  proportion  of  consumptive  invalids 
the  warm  weather  of  spring  and  summer  is  most  fatal;  they  com- 
phiin  of  it  as  enervating  their  whole  system,  they  lose  whatever 
reumins  they  have  of  appetite,  feel  unequal  to  the  least  exertion, 
and  fade  away  apparently  without  the  power  to  fight  against  the 
general  depression  which  overwhelms  them. 

And  yet  again,  the  results  of  medical  investigation  into  the 
geography  of  phthisis  prove  that  cohl  is,  if  anything,  preventive 
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of  the  disease.  Of  all  count rios  in  the  world  there  are  none  so 
l^xoTnpt  from  the  ravages  of  eonsuiiiption  as  those  which  arc  in- 
pluckd  within  the  isothermal  lines  of  30°  and  40'^  mean  annual 
temperature.  In  St.  Peters!) ur;:  find  Moscow,  witli  a  mean  an- 
nual tempeniturc  of  about  ^^8°  Fahr. :  iit  Camida  and  ttie  north- 
er n  districts  of  North  America  ;  in  Iceland  and  in  tlie  Faroe  Isl- 
ands, and  in  the  nortliern  parts  of  Norway,  Sweden,  and  Lap- 
hind,  the  disease  is  eompuratively  rare/  whilst  in  Franco,  Italy, 
and  along  the  northern  chores  of  the  Mediterranean,  In  Malta, 
Muleira,  and  otlier  localities  to  which  consumptive  invalids  are 
usually  consigned,  the  ratio  of  mortality  among  the  natives  from 
phtlasis  equals,  and  in  many  instances  exceeds,  that  which  ob- 
tains in  many  parts  of  our  own  country.'  And  these  results  of 
careful  inquiry  and  statistical  research  are  corroborated  by  facts 
which  from  time  to  time  are  forced  on  our  attention  in  the  course 
of  our  professional  career.  There  are  few  physicians  who  Imve 
not  met  with  inshmces  of  health  restnred  and  vigor  regained  by 
removal  to  a  cohler  climate,  Some  of  the  most  remarkable  re- 
coveries from  consumption  which  have  come  within  my  own  cog- 
nizance have  been  in  the  persons  of  those  whose  occupations  or 
necessities  liavc  drivi-n  them  to  the  cold  regions  of  the  north. 

The  climates  which  ru'Xt  to  those  of  the  cold  nortlicrn  regions 
appear  to  impart  the  greatest  imnuinity  from  consumption  are 
those  of  [daces  situated  at  high  altitudes  above  the  sea- level — 
climates  remarkable  for  their  coolness  and  uniformity  of  tem- 
perature, accompanied  by  a  low  barometric  pressure.  The  resi- 
di^ts  in  many  of  the  towns  in  tropical  America,  placed  at  an 
elevation  of  GOOO  feet  and  upwards  above  the  level  of  the  sea., 
enjoy  almost  complete  immunity  from  plithisis,  though  the  dis- 
ease is  very  prevalent  amongst  inhabitants  of  towns  situated  at 
lie  lower  and  warmer  levels  in  the  same  region ;  and  the  same 
[  been  observed  in  the  Himalayas  and  other  mountain  districts.^ 

'  I>r,  Thorstenson,  wlio  pmctiFpd  munj  years  m  led  and,  Professor  Rot- 
zios  Uts.  Robert?,  SchleHnor,  aiidotht  r  pbysiciun?:.  hnv^  u^^Mrd  to  this  fuct. 
Si?e  SebM^^nfr,  ''Brit,  mid  F^^rv  Mt-d.-Cliir    K(»v  /'  April,  1H5(X 

*  AnttruU  Luj^ul,  liurt^^ess,  (iourbuy,  and  iiiMny  Mtli^r  phy.Hieiiin8,  !inve 
borne  witite^  tu  tbis  inifjortant  fact,  and  tbeir  stutemtiUs  are  corrob«»rjvted 

Ky  th^  valimbtf  reports  of  Colood  TaHo<ih  reUitive  lo  the  jntluency  of  those 
li mated  on  our  soldiers. 
^  In  illujsiratioii  of  ibis  fact  I  would  ri?fer  to  an  interesting  paper  by  Dr. 
LrcbibHid  *Stiiitb,  \n  t\w  "  Diihliti  QunrL  Jouni."  for  F^^bniiiry,  I8^i(>,  t?n- 
itled  "  Ctimflle  of  tb<?  SwiH.!&  Alps' hihI  Peruvian  A ndos  compared,"  Tlic 
Uthor  !«tiilt*s,  p.  350,  *'The  equable  climate  of  the  fitriUh  of  Hiianueo,  with 
a  titgbl  uud  day  range  of  tempernturi^  from  tJO*'  to  72*^  Fuhr.  all  tlie  year  MV»n% 
\b  not  fAVuruble  in  ^itiiiijir  c^i^es,""  i.e,  lu  cu^ses  of  incipient  eonHumption  and 
spitting  of  blood;  but  (p.  S49)  the  disease  is  ^* almost  certainly  curable  if 
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It  tnust  be  admitted,  tlien,  not  only  tliat  cold  is  not  productive 
of  consumption,  but  that  in  many  instances  it  invigorates  \h 
animal  economy,  nnd  thus  proves  antagonistic  to  the  accessiou 
nnd  subsequent  progress  of  the  disease.  And  if  this  be  so,  k 
follows  thiit  in  certain  instances,  at  all  events,  warmth  must  tiol 
only  enervate  the  patient,  and  thus  expose  hira  to  an  attack 
phthisis,  but  when  the  disorder  is  once  developed  must  havef 
prejudicial  effect  on  its  progress* 

1  do  not  wish  to  imply  hy  the  above  statement,  nor  to  adduce 
the  foregoing  facts  to  prove^  tliat  warmth  is  always  or  even  gen- 
erally prejudicial  to  persons  of  a  consumptive  tendency.     Tlitit 
T^ouM  be  an  error  precisely  similar  to  the  one  against  which  it 
is  my  wish  to  protest.     Nothing  is  more  certain  than  tint  a 
warm  atmosphere  is  of  all  things  that  by  which  many  persons 
suffering  from  the  tubercular  cachexia  are  most  likely  to  benefit. 
Tli^ir  organization  is  delicate,  their  circulation  weak,  tbeir  ex- 
tremities are  often  cold,  they  are  pinched  and  prostrated  by  a 
low  tertlperature,  and  tliey  are  very  susceptible  of  damp.     To 
Stich  persons  a  vrarm  atmosphere  is  invigorating  in  the  higbcsl 
degree,  and  without  its  aid  medicine  and  the  most  carefully  reg- 
ulated diet  are  of  little  avail.     My  wish  is  rather  to  point  out 
that,  whereas  many  persons  are  benefited  hy  warmth,   others 
are  oqiially  benefited  by  cold,  and  that  the  opposite  opinion, 
which  is  commonly  and  rigorously  eiiforcetl  in  practice,  is  con- 
stantly leading  to  lamentable  results.    The  rapid  progress  which 
consumption  sometimes  makes  in  patients  who  have  gone  abroad 
for  their  health,  and  which  is  often  attributed  to  their  having 
delayed  their  journey  too  long,  is  referable  in  most  instances  lo 
the  fact  of  the  individiiab  in  ^[uestion  heing  persons  who  are 
naturally  benefited  by  a  eoob  bracing  atmosphere,  and  who  sink 
at  once  when  sent  to  the  warm  and  enervating  climate  of  the 
south. 

It  may  be  asked,  what  facts  are  calculated  to  assist  as  in  de* 
termining  the  sort  of  climate  by  which  a  patient  is  likely  to  be 
benefited?  The  question  is  somewhat  difficult  to  answer,  inas- 
much as  a  change  of  climate  implies  not  only  a  change  of  tem- 
perature, but  a  change  in  the  humidity  and  electrical  condition 
of  the  atmosphere,  in  the  degree  of  its  barometric  pressure,  in 
the  force  and  direction  of  the  wind,  and  probably  in  u)any  un- 
known but  potent  telluric  influences  productive  of  marked  eflects 
on  the  animal  economy.*      Nevertheless,   though  much   uneer- 

tftken  in  time  by  removing  the  const  putient  ao  attack(«d  to  the  open  inland 
valley  of  Jiinja  (wht»r<f  the  tenij»<?rrtturu  ningrs  from  OU**  to  oW*  or  *S0"  Fahr.),. 
whit  n  run  J*  Jroiu  ten  to  L*levoii  tboiij-und  Ictil  Mbovu  the  gea-level.** 

•  Uu  wbiit  other  iup|K>^itit«n  i»  it  possible  to  Account  for  tlie  v»si  diComnce 
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taifity  must  necessririly  exist,  there  are  certain  points  which  will 
serve  in  most  instances  to  guide  us  to  a  correct  opinion*  The 
most  iiiiportuTit  of  these  are — first,  the  sort  of  climate  and  the 
degree  of  temperature  which  formerly  suited  the  patient's  con- 
stitution, or,  11)  other  words,  agreed  best  with  bim  when  he  was 
in  health;  :ind,  secondly,  the  state  of  the  patients  bronchial 
mucous  nienihrane  at  the  time  when  his  removal  to  another  cli- 
mate comes  under  consideration*  It  is  obvious  that  if  the  bron- 
chial mucous  membrane  is  irritable  the  invalid  cannot  hear  tlie 
effect  of  a  \erj  dry  and  stimulating  atmosphere,  however  warm 
the  locality  may  be.  His  symptoms  retjuire  a  soft  atmosphere, 
and  its  temperature  and  thr  precise  decree  of  homidity  which  is 
necessary  must  be  determined  by  reference  to  his  constitutional 
peculiarities.  Thus,  if  he  formerly  enjoyed  better  heulth  in 
summer  than  in  winter,  and  felt  in  greatest  vigor  in  very  warm 
weather^  and  in  an  atmosphere  devoid  of  markedly  stimulating 
or  relaxing  qualities,  the  probability  is  that  the  climate  ^f  Syria, 
Persia,  Jlhodes,  Egypt,  Algeria,  and  other  parts  of  Northern 
Africa,  would  exercise  an  inlinence  on  his  system  the  good  effect 
of  which  could  hardly  be  over-estimated. 

Ifj  again,  though  usually  better  in  summer  than  in  winter,  he 
was  formerly  oppressed  by  excessively  dry  heat,  but  enjoyed  a 
warm  and  humid  atmosphere,  such  as  that  of  South  Devon  or 
Cornwall,  the  probalulity  is  tliat  the  climate  of  Cauterets,  Enux- 
Bonnes,  or  the  llighi,  during  the  summer,  and  of  Torquay,  Daw- 
lish,  Penzance,  or  Jersey,  of  Pau»  Rome,  the  Azores,  Madeira, 
Santa  Cruz,  the  Mauritius,  or  Ceylon,  during  the  winter,  ac- 
cording to  the  degree  of  temperature  required,  would  be  found 
to  suit  his  general  health,  and  assist  in  subduing  the  irritability 
of  the  air-passages. 

And  yet  again,  if  he  is  constitutionally  diiposed  to  general 
languor,  and  has  not  only  felt  depressed  and  enervated  by  heat, 
but  pinched  and  prostrated  by  cold,  then,  notwithstanding  the 
irritability  of  his  bronchial  mucous  membrane,  a  medium  climate- 
mtldt  be  sought—a  climate  such  as  is  to  be  found  in  Queenstown 


i^xUting  bptwwn  tht?  jii>-ciiMed  ^^bmciJig^  air'Nif  Brighton  luid  tLo  *' relnx- 
if»g"  Rlmoi^jjheri.'  of  HHsting^?  Tbe  two  plncos  nre  within  h  few  niih«  of 
ench  otbfir,  nnd  both  i'nve  the  south  ;  botli  arc  washtnl  by  lh«  mm^^  water, 
ahouc  ujM>n  liy  the*  is»me  sun,  nm]  dt»  not  ditl'or  raort'  than  one  or  two  degrees 
tn  MVuruge  ihernjoniuirie  mnge.  It  is*  Uiielcf^s  to  ajjpofti  to  thf^  puire  bliL-tleied 
p«^ilion  of  Hti'itinLCi;  for  tht*  SBme  ditfcrc^nco  in  thfir  clb/ei  on  lh+-  ^y?it(*m  is 
felt  whfin  the  wind  U  sweeping  ovor  tbc?  sea  from  l\w  south  or  isoulhwi'Sl,  and 
vrb«'n,  IbereforH,  Har^titigs  is  not  more  fhelterud  than  Bri|;jhton.  The  fact, 
I  bt'lieva,  h  rather  uttribiitnble  to  the  ditiiTence  in  thv  geologieul  fonnntioii 
of  the  two  loenlities,  which  play^  a  far  more  important  part  than  i^  com* 
monty  etipjjo»ed  in  determining  the  ettect*  of  *^'cluiiMe''  ou  tbe  d^vstem. 
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antl  otlier  parts  of  the  coast  of  Ireland,  on  the  western  const  of 
Scotland,  at  Cheltenham,  St.  Leonards,  Ventnor,  and  Boum- 
moutb  ;  or,  if  a  higher  ninge  of  temperature  is  nece^ssary,  at 
H}  eres,  Pisa,  MtTntreaux,  or  Malaga,  or  in  New  Ze&laud,  Bris- 
bane, or  the  Cape  of  Good  Hope. 

But  a  large  cIjiss  of  consumptive  patients  exist  in  whom  there 
is  little  or  no  irritability  of  the  mucous  membrane.     In  these  a 
more  bracing  air  will  generally  prove  of  the  greatest  benefit: 
but  nevertheless,  as  in  the  former  cases,  the  selection  of  a  IochI- 
ity  in  each  p;irtie«hir  instance  must  be  regulated  by  the  cotisti- 
tutionul  peculiarities  of  the  invalid.    If  his  circulation  is  latiguid, 
and  lie  has  nsually  felt  more  vigorous  in  summer  than  in  winter, 
the  invalid  most  rep;iir  to  a  warm  locality  ;  and  in  such  a  cas€ 
the  climate  of  Mentone,  St.  Remo,  Cannes,   Malta,  Nnbia^  Al- 
geria, Upper  Egypt,  tbe  northern  districts  of  Syria,  and  New 
South  Wales,  are  likely  to  prove  extremely  beneficial.     In  some 
such  cases  the  air  of  the  villages  high  up  the  Peak  of  Teneriffe, 
the  Iliinahiyas,  the  more  elevated  parts  of  the  Andes,  and  other 
hill  districts,  has  been  found  remarkably  serviceable.     Indeed, 
there  is  abundant  evidence  to  prove  that  on  the  elevated  slopes 
of  the  Andes  and  in  the  higher  regions  of  the  Peruvian  Cordil- 
lera phthisis  is  almost  unknown,  and  consumptive  invalids  who 
take  up  their  abode  there,  in  most  cases,  make  good  recoveries. 

If,  again,  the  patient  has  an  active  circulation,  and  has  usually 
enjoyed  better  health  in  winter  than  in  summer,  feeling  braced 
and  invigorated  by  cold,  he  will  j>rohaldy  derive  benefit  from  a 
residence  at  Brighton^  Margate,  Aldborough,  Cromer,  Harrow- 
gate,  or  Mai  vent ;  if  a  warmer  air  is  needed,  at  Nice  or  Flor- 
ence ;  or  if  a  cooler  and  still  keener  air  is  retiuired,  in  Montreal, 
or  other  places  in  Canada,  or  in  certain  dry  localities  in  NorwBV, 
Bussifi,  or  other  Jiorthern  coiintiies.  In  these  cases,  too,  the 
stimulating  effect  of  the  air  at  high  ranges  above  the  sea-level 
is  oftentimes  productive  of  extraordinary  beneficial  results. 
Some  of  the  mo^t  remarkable  recoveries  from  consumption 
which  have  come  within  my  own  cognizance,  have  occurred 
under  the  bracing  influeiice  of  a  northern  clime  and  the  dimin- 
islied  barometric  pressure  which  obtains  at  considerable  altitudes 
above  tiie  sea- level. 

Thus,  then,  to  revert  to  the  point  at  which  we  started  in  this 
discussion,  respecting  warmth  and  climate,  it  must  be  clearly 
understood 'that,  whether  in  relation  to  the  prevention,  or  alle- 
viation, or  cure  of  phthisis,  the  infiuence  of  warmth  and  of 
change  of  climate  will  prove  beneficial  or  otherwise,  in  propor- 
tion as  the  use  made  of  these  agencies  is  suited  to  the  idiosyn- 
^crasy  of  the  patient,  and  the  existing  condition  of  his  broDchial 
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mucous  membrane.  If  the  consuuiptive  invalid  be  not  Bur- 
rouniled  by  atmospheric  and  climtitic  influericei*  /idapted  to  the 
requirements  of  bis  organism,  the  skill  of  the  physician  and  the 
utLQDSt  care  and  attention  of  the  patient  will  generally  prove  tin» 
availirig  to  modify  the  morbid  action  which  is  going  on,  or  to 
stay  the  development  of  the  tiibercnlar  cachexia;  whereas,  if 
those  influences  be  favorable  to  his  health  and  care  be  taken  to- 
regulate  bis  diet,  and  sustain  the  tone  of  hi^  system,  I  am  satis- 
fied that  more  may  he  done  for  liis  relief — nay,  even  for  \m 
cure — than  is  possible  in  most  other  constitutional  disorders  of 
equal  severity. 

Inasmuch,  then,  as  it  is  of  the  ntmost  importance  to  place  the 
patient  under  fitvorable  hygienic  influences,  it  may  be  desirable 
to  consider  whether  change  of  climate  is  always  needed,  and  if 
not,  what  precautions  should  be  taken  to  modify  the  character 
of  the  existing  atmosphere. 

There  are  certain  cases  in  which  change  of  air  is  indispen- 
sable. Persons  of  a  very  '*^  chilly  nature/*  if  resi<Ient  in  a  cold 
and  bracing  locality,  must  shift  their  quarters  ere  their  hen  1th 
will  improve;  so  too,  must  those  who  require  '' bracing,*'  whose 
lot  is  cast  in  a  warm  and  humid  cltnnite.  These  and  all  others 
who  happen  to  be  placed  under  circumstances  unfavorable  to 
their  general  ht  aUh,  will  do  wisely  to  migrate  at  the  earliest 
opportunity.  But  their  migration  need  not  necessarily  be  to 
foreign  climes.  There  are  many  spots  in  our  own  country,  nny, 
even  within  a  few  miles  of  London,  which  afford  to  the  average 
of  consumptive  patients  all  tiie  clianges  which  their  organism 
demands,  and  it  is  only  the  comparatively  few  who  require  a 
warmer  climate  than  this  country  can  ofli'r  to  whom  a  residence 
abroad  is  really  necessary.  All  persons  will  do  well  to  select  as 
their  residence  a  spot  which  lias  ordinarily  agreed  well  with 
them,  and  if  their  own  home  comes  within  this  category  there  is 
no  reason  why  they  should  leave  it  for  other  quarters.  Tem- 
porary change  of  air  is  useful  now  and  then,  by  imparting  a 
stimulus  which  is  not  to  be  obtained  in  an}"  other  way,  an<l  to 
persons  to  whom  travelling  is  a  pleasurable  excitement,  and  who, 
BO  long  as  they  remain  at  home,  are  unable  to  shake  off  the 
cares  and  anxieties  of  business,  a  residence  abroad  may  he 
almost  indispensable.  But,  the  majority  of  consumptive  invalids 
will  fare  better  in  their  own  country  than  even  in  the  most 
favored  reij:ions  abroad,  especially  now  that  the  railways  aflbrd 
facilities  for  frequent  change,  and  the  Crystal  Palace  at  Syden- 
ham offers,  to  Londoners  at  least,  an  opportunity  of  combining 
mental  occupation  and  rational  enjoyment  with  daily  exercise  in 
a  warm  and  agreeable  atmosphere.     Mere  absence  from  home, 
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with  its  comforts  and  associations,  is  to  many  invalids  a  constant 
source  of  annoyance  and  regret,  while  the  fatigue  of  a  long 
journey  and   the  privations   incident   thereto,   go  far  towanfi 
neutralizing  any  good  effect  which  otherwise  might  be  produceil. 
Therefore  with   this  as  with  other  remedies,  its  efficacy  will 
depend  upon  the  judgment  with  which  it  is  employed.    Asa 
preventive  of  the  disease,  or  as  a  corrective  of  that  derangement 
of  the  health  which  marks  its  earlier  inroads,  a  residence  abroad, 
or    foreign    travel,  with    the   pleasurable   excitement  incident 
thereto,  may,  for  many  persons,  though  not  for  all,  be  regarded 
as  one  of  our  most  potent  and  most  valuable  remedies.     But  in 
an  advanceil  stage  of  consumption,  when  the  patient  is  weak, 
emaciated  and  exhausted,  the  recommendation  which  is  often 
given  to  go  abroad  for  the  winter  is  cruel  and  unwarrantable. 
Under  these  circumstances  no  difference  of  climate  can  compen- 
sate for  the  loss  of  home  comforts,  or  make  up  for  the  imm^ 
diate  increase  of  suffering  which   the  journey  entails ;  and  an 
early  death  in  a  lodging-house  abroad,  which  frequently  ensues 
in  the  cases  alluded  to,  is  a  painful  commentary  on  the  eager- 
ness with  which  men  vainly  seek  to  prolong  their  brief  existence 
here  on  earth,  and  on  the  thoughtless  inconsistency  of  physicians 
who  recommend  the  journey. 

When  it  is  determined  to  remain  at  home,  every  care  should  be 
taken  to  insure  good  ventilation,  and  to  keep  the  temperature 
of  the  house  at  a  point  which  is  congenial  to  the  feelings  of  the 
invalid.  The  objects  to  be  attained  are,  that  the  patient  shall 
not  be  chilled,  nor  on  the  other  hand  enervated  by  warmth,  and 
that  ho  shall  have  a  free  supply  of  pure  air  which  he  can  breathe 
without  exciting  irritation  of  the  bronchial  mucous  membrane. 
The  temperature  which  ordinarily  effects  these  purposes  varies 
in  different  cases  from  GO^  to  05°  Fahr.,  and  perhaps  the  best 
moans  of  maintaining  this  heat  and  imparting  the  necessary 
moisture  to  the  air  is  by  heating  the  hall  and  staircase  by  the 
ai<l  of  hot-water  pipes  or  of  an  Arnott's  stove,  on  the  top  of 
whioh  is  placo<l  a  dish  containing  water.  Yet,  whilst  counselling 
attention  to  the  toniporaturo  of  the  house,  I  would  guard  against 
havintr  it  suj)|)osod  that  a  close  atmosphere  is  honoficial,  or  that 
confmonient  to  the  house  should  be  roconimondod.  Nothinsr  can 
bo  more  j)rojudic-ial  to  the  consumptive  invalid  than  the  want  of 
active  exercise  in  the  open  air.  During  the  summer  he  should 
spend  almost  the  entire  day  out  of  doors,  walking,  riding  on 
horseback,  driving,  travellin»x,  yachting,  or  simply  sitting  in  the 
opon  air;  and  even  in  the  winter,  provided  the  weather  be  fine, 
ho  should  avail  himself  of  the  warmer  hours  in  the  middle  of  the 
day  to  take  whatever  out-door  exercise  his  strength  will  permit. 
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If  tlie  coM  Jiir  irritates  the  broueLial  nienibnine,  and  excites 
cough,  a  JefTries*  respirator  aliouM  be  vvonj,  witii  a  vifW  to  heat 
the  inspired  tiu\  uiid  obviale  tliis  boyico  of  trouble.  But  ordi- 
aurily  this  will  not  be  needed;  uud  if  care  be  taken  to  guard 
against  chills  by  means  of  appropriate  clothing,  it  will  be  found 
that  although,  during  sedentary  oeeuputions  in  the  house  the  in- 
valid muy  require  the  temperature  lo  be  artiiieially  rai>jedt  he 
will  not  often  suffer  from  breathing  the  cool  fresh  iiir  of  heaven, 
during  active  exercise  out  of  doors.  It  is  essential,  however, 
that  his  clothing  he  regulated  to  meet  his  necessities  under  the 
various  circumstances  in  wfiieh  he  may  he  placed.  Flannel  should 
always  be  worn  next  to  the  skin;  but  in  a  warm  room  he  should 
be  clad  less  Iieavily  tlian  in  the  cold  corridors  or  passages,  and 
in  these,  again,  luss  warmly  than  in  the  still  colder  air  out  of 
doors.  The  principle  being  to  insulate  the  body  and  preserve  its 
natural  temperature,  the  amount  of  extra  clothing  should  be 
strictly  proportioned  to  the  temperature  of  the  atmosphere  to 
which  for  tlie  time  he  is  exposed;  in  no  other  way  can  he  hope 
to  avoid  chill,  or  to  maintain  liis  vital  power.  Excessive  clothing 
in  a  warm  room  would  enervate  and  weaken  liim,  but  defii-ient 
clothing  in  a  culd  room  or  out  of  doors  would  prove  equally  or 
even  more  prejudicial,  by  depressing  his  vital  energy.  It  is  a 
fact  which  cannot  be  too  often  impressed  on  theinvalid,  that  warm 
clothing  does  not  render  the  body  more  obnoxious  to  cold,  but 
ratlier  imparts  power  to  resist  it;  and  it  is  a  fumlameuial  rule 
which  cannot  saft-ly  be  neglected,  that  a  person  w  hose  circulation 
is  fteble  should  be  thorougfily  warmed  before  he  leaves  the  house, 
and  should  return  immediately  he  fintls  himself  unequal,  ev^en 
with  the  aid  of  exercise,  to  bear  up  against  the  existiug  cold 
without  losing  his  warmth  and  becoming  chilled.' 

This  brings  us  to  the  consideration  of  other  circumstunces 
be&ides  warmth  and  chauire  of  climate  which  exert  an  influence 
for  good  or  for  evil  on  a  patient  suftering  from  the  tubercular 
€schexia«  Of  these  none  are  more  important  than  diet  and  ex- 
ercise* 

It  has  been  already  stated  that  out-door  exercise  is  an  impori- 
ant  agent  in  the  treatment  of  consumption  ;  and  so  cflicacious 
has  it  proved  in  certinn  cases,  that  Dr.  Rush  and  other  con- 
sumptive invalids,  who  have  made  trial  of  it  in  their  own  persons, 
have  vaunted  it  as  a  specific  and  certain  cure.  But  little  obser- 
vation is  needed  to  prove  that  it  does  not  deserve  such  unbounded 
praise.  It  is  preventive  of  phthisis,  and  curative  in  its  action, 
precisely  in  the  ratio  in  which  it  is  proportioned  to  the  strength 
of  the  invalid.  Its  primary  object  is  to  impart  tone  and  vigor 
to  the  system ;  and  inasmuch  as  the  vital  force  of  the  coasuuif  - 


—  i  u"^!"a  :*  -^Tr~*nier7-  'o'V-  -  ')»**iii«i»n*»f  ib§  x^  he  careful,  lest 
')j  M-Lp'^nx   ta    lamnn*:    if  -ex^r-isi***   jl  ■fiftes*  of  our  patient  5 
♦n-'t'i.r'iu  ir^  -Miiinss-  -^h    irrii*  iM«it»*r  -ajic  TYftsains  to  him,  and 
*•,    naijur  -jii    uin-^rj  ir  lii*  d;£Tft*^:r^*  tfin/Pikni*  on  which  the 
T*nt*'^'tl  ic  i.if  *rr^«i^;i   u^nt!a»fi*w.     Afin***^  'Uti  ntoderate  exercise 
*T  '.■■::.»*  -lii**  uir.fja  )C  zitt  ittitn  in*i  tr:.*r:>t*.  iii<Tease8  the  app^ 
•TT**-  n«L  *r:rmJii.ni^rf  "lif*  3 r !•?-!#  it"  i:<«sim.7;it'iSvigi :  whereas,  exer- 
!•^M    !nrreL   i^tjina  •n»*  5u."iHni"*  *CT«fTx^  f'xhansts  his  vital 
z:ri^,^  mia^  lii*  no»*Cui*-.  iim.-i  »anr$-  li^*  TO'W<-r  of  assimilation, 
lA'L  **:  ii«!r«:L*»*?«- 1:1-!  rfatfnl  i^nC:^.     l^Tef<*re,  in  the  treat- 
3ie!iT  :f  3ii^:Kif.  "^  ts-  •***«•;& TJjtZ  •Li:iia  la?*  ^-tr^cian  should  define 
T!i.t  iH'irnT  *.n£  *4'r^  :c  '*i:-fir!T»e  -wiJirt.  si»c-TLii3  be  taken.    Walk- 
iix  tT-«"ri*4*  >  ■:;;•:  firxc^iiC  t:>^  ninj  .r«:a**;ciBpriTe  invalids,  and 
■wi-**L  rii-  >  t'm  ?:&*♦»,  i«:c»**  -sx^ir'!!!?**-  aLuj  t«e  ^-mplojed  with  ad- 
Tki:.jr^-     T'^-riir  "a  i  r^rr^isT^^ -w^if^IaHj  an  open  carriage, 
as  fcT  V  it;  r«i?:ai''*<*-  *?:  "Ptt*«  ■•'irk^ii:^  -hiLri  TT^ang  prove  too  fa- 
rxT-i_r:   rir  Trii-^x  11^*7  ^t  a2T,«ra.ii'<ei  w:iii  riding,  driving,  or 
Tii.!-lT:"::  r.    YTi.:Z.*i:  •iii'tr':^,  -fTfOi  c-lf*  :iMiLj».:^rarT  duration,  may 
-riit"!^":  1  jaiSw.*'*  T:i.*kl  T.:ir<ir  W' «  l-f^rw  fint^m  which  he  may 
-L-rT^T  t^'^'Ttt.  a2.L  TipfT^f^^^  5f  \^  \^  weak,  it  is  to  be  depre- 
^uTei  n  :»f*  •frin.-^-LT,     Btji  ztr^S-tra:*  a&J  frequent  exercise  is 
*-=T*  :•:   j'-rT*  ^.?:i^5ir.i?.  ai-l  atiT  lie-  ic:arr3*J  so  far  as  even  to 
jr-'lz^K-  f-kzzr^s^^  p!^>T:  i^i  zht-  fsixrw*  A/**  iK»t  occasion  persistent 

In  ndiiTZ'Mi :  c-  s^t-em!:  K-»iilT  <-x«^i?e,  certain  partial  exercises 

iiTr  ^.-rr^  f  -I.  i  of  <«err:.ie  :!:  •!!^e  Treancec.  of  the  earlier  stages 
::"  :::  -izi''  ^..  •^vr-  \-:":  ii.-rr;tT.:>  of  all  sorts;  the  club 
rTr::.-r,  fv'  "' ^-  z'r  *-  J  '^>'  - 1"  :":.•  iuin^^-bt-lls :  the  chest 
rx  .-  >  '  i-  •  '.':  r  -V  -.  '  -  r  r  -..  :  tTt:.  res  iiij^  alnud,  and  sing- 
j.   i!.  i   :  .•   :  •..:>:  :t^.:\     r  ::-:>re  :T..t-<  a  day,  for  a  quarter 

:  .:.  \  :-  i:  .  :  ::-:.  :'  *..~. ;  a:  I  f.-rcMe  iijspinition,  are  each 
i:  *  '/.  :::  :?:.-:.:  ?/.  i>  :  ::-,  5.:::  t:  :.  They  increase  the  action 
•::*  :  V  r:-T'r  :  -y  ;«:  ;;•:??.:  .;>,  >::!:.::'3tt  :*:.r  circulation  throu^xh 
'.:.'■  '.:-  Z-.  T  r  :::::•:  ::  r  ii  »e"  ;  :.:-:.:  vf  ar.iii^.al  heat,  an<l  gradu- 
':]  y  .:  ;::i-v  :*  .-  c:-.: :-.":y    :':*:.•  chi-:.     But  in  the  oniplovmcnt 

f  :'  '-t-  J  .17*:  ;1  v.\o'-j"--  -.  ::.e  >;.!i.e  ri.lv  niust  be  observed  as  to 
:h-  :.-:.-]  :■  :io::  :.  •  f  ex':.i:>::-  :,  as  'was  laid  d«ovn  in  regard  to 
;.'••.•:  1]  b  ::!y  »?>:-r-'M'.  A:. '.,  wl.ereas  tit  <e  partial  exercises 
t.'X'.'.r  t}.'?  T;;l::...ij:iry  circ";::*::'  i.  :o  a  far  greater  degree  than 
jZ^vfrvii]  hr-W.x  ♦  xvrc:-o,  it  is  further  necessary,  whilst  employing 
:!:•  I!:,  to  wa:cL  for  any  ii.dicntivii  of  disturbance  in  the  flow  of 
b]"^"l  tiirou^h  tl.e  Iv.iijs.  Pain,  or  a  weight  or  a  tightness  in 
:hi'  cljo-t.  «»r  ev.'M  txccssivt-  >hortnesS  of  breath,  should  be  a 
-\:ii:i].  eitl^r  t«»  sr.-jioii-l  the  exertion,  or  to  modify  its  character; 
for   tliev   indicate  a   want   of  freedom   iu   the  return   of  blood 
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the  puliTioTiary  veirs;  ami  if,  in  disregard  of  their 
warning,  the  exercise  be  cootinueil,  the  congested  vessels  may 
relieve  themselves  by  hemorrhage. 

Diet  is  n  stihjeet  of  eqiml  importance  to  those  we  have  hitherto 
discussed,  Fresli  stir,  exercise,  change  of  climate,  and  jadieious 
clothing,  are  all  subsidiary  to  the  one  object  of  re-establishing 
healthy  nutrition;  and  no  one  in  the  present  day  \vo»ild  venture 
to  deny,  that  in  the  treatment  of  phthisis,  our  princij>al  elf^jrts 
should  be  directed  to  the  assimilating  and  digestive  organs, 
rather  than  to  the  organs  of  respiration.  It  happens  that  dys- 
pepsia is  one  of  tin?  commonest  of  the  early  symptoms  of  eon- 
sumption,  and  that  during  its  existence,  the  appetite  is  very 
capricious,  and  fntty  nnitters  are  generally  disliked,  and  there- 
fore avoided.  Lehniann,  however,  has  suggested  that  a  certain 
amount  of  fat  is  essential  to  the  due  performance  of  the  digestive 
process,  and  that  oily  matter  plays  an  important  part  in  indu- 
eneing  the  healthy  metamorphosis  of  the  albyminous  constituents 
of  the  blood,  and  promoting  cell  development.  The  fact  itself^ 
is  intelligible  enough;  and  no  one  who  is  acquainted  with  the 
valuable  researches  of  Dr.  Hughes  Bennett,  and  has  watelied 
the  effect  of  cod-liver  oil,  and  otlit^r  olujiginous  and  fatty  matters 
on  the  system,  can  doubt  its  importance  in  a  therapeutical 
point  of  view*  If,  tlien,  it  be  admitted  that  the  assimilation  of 
animal  and  fatty  matters  is  Important,  our  main  efforts  must  be 
directed  on  the  one  hand  to  the  avoidance  of  those  articles  of 
diet  which  are  likely  to  prove  indigt^stible,  and  to  create  or  in- 
crease undue  acidity  of  the  stomach,  whereby  the  assimilation 
of  fatty  matter  is  rendered  difficult,  and  on  the  other,  to  supply 
food  containing  albmiiinous  and  oleaginous  principles  in  a  form 
in  which  the  weakly  and  disordered  stomach  is  able  to  assimilate 
and  duly  prepare  them  for  the  nutrition  of  the  body.  The  most 
carefully  regulated  hygienic  and  therapeutical  treatment  will 
fail  if  the  diet  is  insufficient  in  quantity  or  faulty  in  ((uality. 
The  prevalent  error  has  always  been  a  too  exclusive  reliance  on 
one  parti cuhir  sort  of  diet.  Some  physicians  have  extolled  the 
virtues  of  fish,  and  have  confined  their  patients  to  that  sort  of 
food;  others  have  maintained  the  efficacy  of  farinaceous  and 
vegetable  food  alone  ;  others  of  milk,  eggs,  or  more  solid  animal 
foo*l ;  while  not  a  few,  especially  in  these  later  days,  have  in- 
sisted on  the  necessity  of  enforcing  a  diet  in  which  fat  or  oil 
hoMs  u  conspicuous  place.  But  it  only  needs  the  exercise  of  a 
little  common  sense  to  establish  the  fallacy  of  each  of  these  doc- 
trines.  As  one  stomach,  even  in  a  state  of  health,  difl^ers  greatly 
from  another  in  its  power  of  dealing  with  certain  articles  of  diet, 
so,  as  might  have  been  expected,  in  a  state  of  disease  these  dif- 
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ferences  become  even  more  apparent;  and,  without  refining 
over  much,  it  may  be  stated,  that  the  diet  suitable  for  consump- 
tive patients  must  necessarily  vary  according  to  their  individual 
peculiarities.  *'  One  man's  meat  is  another  man*s  poison,"  quite 
irrespective  of  the  stage  at  which  the  disease  has  arrived,  or  of 
the  symptoms  by  which  it  is  accompanied.  And  not  only  so, 
the  food  which  is  suitable  at  one  period  of  the  disorder,  and 
which  the  stomach  proves  itself  equal  to  digest,  nwiy  be  quite 
unsuitable  at  another  time,  when  that  organ  has  acquired  in- 
creased tone,  or  else  has  lost  whatever  little  vigor  it  previously 
possessed.  Thus,  as  it  is  necessary  to  consult  our  patient's  feel- 
ings and  constitutional  peculiarities,  in  respect  to  warmth  and 
climate,  so  also  in  respect  to  diet,  individual  idiosyncrasies  must 
be  carefully  sought  out  and  studied,  if  we  wish  to  prescribe  food 
which  is  likely  to  be  properly  digested.  Remembering  always 
the  fundamental  principle,  that  our  aim  must  be  to  support  our 
patient,  and  with  that  view  to  induce  him  to  avoid  indigestible 
matters,  and  to  take  nourishment  in  the  form  best  adapted  to 
'the  capacity  of  his  stomach,  we  must  endeavor  to  compass  our 
end,  not  by  adhering  to  any  particular  kind  of  food,  however 
advantageous  it  may  appear  to  be  theoretically,  but  by  prescrib- 
ing a  diet  as  nourishing  and  supporting  as  the  stomach  will  bear, 
by  carefully  watching  its  effects,  and  varying  it  according  to 
the  result  of  our  observation,  and,  at  the  same  time,  by  admin- 
istering such  remedial  agents  as  experience  has  proved  likely 
to  assist  the  weakened  and  disordered  organ  in  the  performance, 
of  its  duties. 

If  the  disease  be  not  accompanied  by  symptoms  of  bronchitis 
or  of  active  local  congestion,  and  if  the  stomach  be  not  mate- 
rially deranged,  a  nutritious  diet  should  be  prescribed,  com- 
prising caviare,  marrow,  fat  bacon,  and  fat  meat,  twice  or  three 
times  daily.  If  there  be  much  exhaustion  and  depression,  and 
the  pulse  be  slow,  the  skin  cool  and  the  urine  clear,  wine  and 
malt  liquor  may  be  added  with  advantage,  and  the  patient  should 
be  ordered  to  take  some  rum  and  milk,  or  half  a  pint  of  cream 
with  a  teaspoonful  of  brandy,  on  first  waking  in  the  morning, 
and  some  bread  and  milk,  mock  turtle  soup,  or  other  light,  nour- 
ishing food,  with  a  little  brandy,  if  necessary,  on  retiring  to  rest 
at  night.  Indeed,  stimulants  in  full  doses  are  indispensable  in 
many  cases. 

If  the  liver  be  disordered  or  the  stomach  loathes  ordinary 
cooked  butcher's  meat,  raw  meat  mixed  with  brandy  may  be 
tried,  or  venison  or  game  may  be  given,  or  a  light  fish  diet  may 
for  a  time  be  substituted  for  the  meat.  Oysters  are  often  di- 
gested very  readily ;  and  cod  and  other  light  white  fish,  includ- 


PULMONARY    CONSUMPTION.  443 

ing  their  livers,  are  especially  to  be  recommended,  and  so  is 
turtle  soup.  In  many  of  these  cases  saccharine  matters  prove 
easy  of  digestion,  and  the  greatest  benefit  is  often  derived  from 
the  administration  of  "  eau  sucr^"  in  considerable  quantities.  In- 
deed, when  cod-liver  oil  and  pancreatic  emulsion  cannot  be  toler- 
ated, and  the  patient  evinces  a  repugnance  to  butcher's  meat, 
it  is  my  practice  to  recommend  the  free  use  of  sugar.  When 
properly  digested  it  is  essentially  "  fattening/'  and  several  pa- 
tients have  gained  much  in  weight  and  have  improved  in  health 
when  taking  little  in  the  shape  of  food  beyond  bread,  milk,  and 
"eau  sucrd*' — the  sugar  so  consumed  amounting  to  a  pound  and 
upwards  daily.  Another  article  which  has  proved  useful  as  a 
nutritious  beverage  is  milk  caused  to  ferment  by  the  admixture 
of  yeast  or  other  material.  In  some  instances,  if  taken  in  con- 
siderable quantity,^  it  is  said  to  be  productive  of  great  benefit. 

If,  again,  the  case  be  characterized  by  heat  of  skin,  quickness 
of  pulse,  oppression  and  constriction  across  the  chest,  and  a  hard, 
irritable  cough,  the  diet  must  be  limited  for  a  time  to  articles 
such  as  milk  or  cream,  or  farinaceous  food.  Linseed  tea,  the' 
decoction  of  marshmallow,  gum  arabic,  the  mucilaginous  material 
of  the  Fucus  crispus,  or  Carrigheen  moss,  and  the  bitter  demul- 
cent mucilage  of  the  Iceland  moss,  are  serviceable,  not  only  in 
allaying  the  cough,  but  as  bland,  unirritating  articles  of  food ; 
and  in  many  of  these  instances  milk  in  which  mutton  suet  has 
been  boiled,  proves  extremely  useful.  Beverages  such  as  whey 
and  buttermilk,  and  soda,  lime,  or  Carrara  water  and  milk,  are 
also  to  be  recommended,  as  being  at  once  grateful  to  the  patient 
and  useful  adjuncts  to  the  diet.  Chocolate  may  be  advanta- 
geously substituted  for  tea,  and  oranges,  lemons,  and  grapes  may 
be  allowed  if  the  stomach  is  not  irritable  and  the  bowels  are  not 
relaxed.  It  need  only  be  added,  that  the  amount,  no  less  than  the 
quality  of  the  food,  must  always  be  proportioned  to  the  tempera- 

*  The  immunity  from  phthisis  enjoyed  by  the  nomadic  tribes  who  wander 
about  the  steppes  of  Eastern  Russia  is  popularly  attributed  to  their  great 
consumption  of  milk  in  a  state  of  fermentation,  and  Dr.  8chnepp,  of  Eaux- 
Bonnei*,  has  lately  been  making  trial  of  it  as  a  remedy.  The  *'  galactozyme," 
as  the  Doctor  calls  it,  or  the  "kumos,"  as  it  is  more  commonly  termed, 
p<>»ses>e«  a  pleasant  mild  acidity,  and  a  slightly  vinous  flavor,  and  is  said  to 
appease  thirst  and  excite  the  appetite.  The  urine  becomes  clearer,  more 
limpid,  and  larger  in  quantity;  the  pulse  slower,  softer,  and  larger;  and 
when  a  considerable  quantity  of  the  galactozyme  is  taken,  a  peculiar 
kind  of  calm  inebriety  is  produced,  followed  by  somnolence  or  sleep  and  a 
strong  inclination  to  quietude  of  mind  and  body.  Three  or  four  bottles  may 
bf»  taken  daily,  and  a  condition  of  embonpoint  is  attained  in  a  few  weeks. 
(See  *♦  Med.  Times  and  Gazette,"  June  24,  1865.)  1  am  informed  that  it  is 
eumm(»nly  used  as  a  beverage  in  phthisis  in  the  Shetland  Isles,  in  Isorway, 
and  other  countries  besides  Central  Asia. 
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men:  :in»i  :«no:?TTnm.'fj  of  the  patient,  the  temperature  of  the  air 
in  wT"i:fi  he  r^^Mes*  ais«i  tht?  amoant  of  exercise  he  is  taking. 

Th  <  bnn^  Tne  to   the  'X^osideration  of  cod-liver  oil,  which 
maT  be  r»?ir*r'le«i   parti j  a*  an  article   of  food,  and  partly  as 
a  me^lioinar  a^nt.     T«>  whichever  of  its  constituents  its  efficacy 
maj  be    i^ie*  there   «?annot  be  a  donbt  that    it  is  beyond  all 
ocherf  -'le  remeij  on  which  mo<st  reliance  can  be  placed.    In 
the  n-.^rth  of  Ear«>pe  it  has  long  been  a  popular  and  favorite 
reme^iy,  and  wa^  intrt>{uce'l  into  this  country  many  years  ago, 
bat  pracncallj  we  are  indebte"!  t^  Pr.  Hughes  Bennett  for  our 
earlie:?t  knowle^I^  of  its  remarkable  powers  in  the  treatment 
of  tubercttk»is  dis<;>nienk*     Chemistry  has  hitherto  failed  to  ex- 
plain its  action*  but  elinioal  experience  leaves  not  the  slightest 
doubt  as  to  its  benefi«:ial   inflaence.    Of  course  its  virtues  are 
most  strikin^y  'iisplayeii  in  the  earlier  stages  of  the  disorder, 
and  in  eases  where  there  is  not  a  strong  inherited  predispo- 
siti<}n  to  tubercular  disease,  but   this  fact  amounts   to  nothing 
more  than  that  where  there  is  little  mischief  to  be  overcome,  the 
oil  has  less  «.{ifficuItT  in  subduincr  it  than  it  has  when  the  mis- 
chief  is  deeper  seateil  or  more  advanced.     And  speaking  gener- 
ally, it  maybe  state«l  that  the  oil  pn^ves  serviceable  at  all  ages, 
and  at  all  stages  of  the  disorder.     The  symptoms  and  physical 
signs  ameliorate  under  its  administration  with  a  rapidity  which 
is  s<.^metimes  «^uite  surprising:  and  in  favorable  cases  the  weight 
of  the  bo<Iy  increases*  the  cough  and  expectoration  decrease,  the 
appetite  improves,  and  the  night  sweats  and  other  unfavorable 
5ymp'''>ni<  ijriiluM^ly  ■I'^appear, 

Three  t':ic!"<,  wi'io'i  l.nve  been  elieitol  by  careful  observation, 
appeir  to  afford  <<^me  cl'ie  to  its  lU'^de  ^-^f  action.  The  first  is, 
tha:  ir.loss  the  p.itir  ut.>  j:t:n  we'^ht  whilst  nsinu  it,  the  oil  sel- 
dom <:r  never  p^'>ves  re:iie'l':il :  the  sec>>nd,  that  weight  and  flesh 
may  '^.^  _:aine  1  -iuriri:;  i^>  alrTiinistration  although  the  pulmonary 
disease  ^o  stea-lily  pr^vressiri:: :  the  third,  that  when  it  does  act 
reiiu-rally,  the  weight  ixa-'ied  is  far  beyond  what  would  result 
from  the  "'1  as  a  iii-.M-e  ilim-'ut.  Hence,  it  would  appear  that 
its  <'r■^Tari•.nl  0'.ni<:<'-s  'n  ai  linix  diiresti'm  by  supplying  some 
prir  'ipl''  which  is  e<seii::  il  to  the  assimilation  of  food  and  the 
esta^'lislimenr  of  healt^iy  uutriti«Mi.  This  view  has  been  uniformly 
mainrair.ed  hy  Dr.  Huixh.es  Bennett,  wh»>  has  statiMl,  further, 
that  ir>  efficacy  depeuls  on  its  supplying  the  fatty  matter  which 
is  essrncial   to  the  formation  of  healthy  chyle,  and  which  the 

^  T  ■  :<'.r.'<t  iiM'/'w  th'-  -M^'  <^rr-.:vi*y  r  ^  pa-s  w'th-'Ut  ^^•o*"•^viinl:  my  >.-n-»^  of  rht) 
Irir-.-  .i-r.'  ■  ■!' irrriti".:-!"  l.i"  :o  1>-.'H  u-'i-^  B-  r.iii-tt  by  the  prot^'s^iMn  .'f  thi< 
•;.■..:  T^  :'  -r  i.:-  :  •  r-ev.rLi;^  advocacy  •. :"  .:o«.U'ivor  oil  at  a  liuic  when  it^-  \;i*.a'.» 
w-A-  r.'  :  r'.».":,T;izt.'d. 
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dt^cstire  orgaos  have  become  iioequal  to  nianafactiire  or  separate 
fro  HI  the  food.  My  own  impies^ion  is,  that  its  intlaeiice  is  not 
80  simple  as  is  here  suggested  by  Dr.  Bennett ;  for,  if  his  views 
were  correct,  it  ourrht  to  act  beneficially  whenever  the  stomach 
is  capnble  of  retaining  and  di«;esiing  it,  whereas  cases  not  unfre- 
quently  occur  iti  wliich,  th^m^h  the  oil  does  not  disagree,  it  faila 
to  exercise  any  influence  on  tiie  disease,  which,  nevertbeless,  may 
yield  to  other  rt medics.  Further,  the  improvement  which  re- 
iiults  from  cod-liver  oil  is  not  found  to  follow  the  administration 
of  neat's-foot  and  other  oils  which  equally  supply  an  oily  matter; 
and  as  in  administering  cod-liver  oil  we  are  conveying  into  the 
gystem  ioilioe,  bromine,  phosphorus,  and  other  matters  which  are 
known  to  exercise  a  powerful  inthietice  on  the  auirrial  economy, 
I  am  inclined  to  believe  that  tlie  peculiar  eflicacy  of  cod-Uver 
oil  depends  partly  on  the  supply  of  oil  which  it  affords,  hut  partly 
also  on  its  containing  olrments  which  are  wanting  in  most  cases 
of  consumption,  and  which  in  such  cases  it  satisfactorily  sup- 
plies; and  that  when  it  fails  to  operate  remedially,  it  does  so  in 
gome  instances,  because  it  is  not  tolerated  by  the  stomach,  and 
in  others,  because  it  does  not  contain,  and  therefore  does  not 
supply  the  elenaents  which  in  those  particular  instances  are  re- 
quired to  promote  healthy  assimilation.  Be  this  as  it  may,  its 
extraordinary  virtues  cannot  he  doubted,  and  it  ought  to  be 
ndministered  iu  all  cases  of  consumption  in  which  it  does  not 
derange  the  stomach.  It  rarely  purges  or  otherwise  disturbs 
the  bowels,  ami  it  does  not  induce  congestion  of  the  lungs,  or 
fatty  enlargement  of  the  liver  or  kidneys  ;  on  the  contrary,  it 
improves  nutrition  generally  throughout  the  body.  Not  only 
does  it  produce  increase  of  weight,  but  the  patients  whilst  taking 
it  gain  strength  and  color*  As  a  mere  alituent  it  is  extremely 
useful,  and  as  a  remedial  agent  in  appropriate  cases  its  value  is 
inestimable. 

It  has  been  urged  by  Dr.  Walshe/  that  the  oil  operates  less 
beneficially  in  proportion  as  age  ad^^ances,  an  assertion  which  is 
quite  opposed  to  my  own  experience.  Had  he  stated  that  it 
less  frequently  agrees  with  persons  advanced  in  years  than  with 
young  persons,  and  therefoix^  less  commonly  produces  satisfactory 
results,  I  should  have  coincided  entirely  in  his  views ;  but  some 
of  the  most  remarkable  instances  of  rapid  improvement  under 
its  use,  which  have  occurred  in  my  own  practice,  have  been  in 
the  persons  of  patients  far  beyond  tlie  mi  {Idle  period  of  life.  Not 
only  has  flesh  been  gained  in  the  cases  referred  to,  but  the  gen- 

1  hoc.  cit,,  p.  5S2. 
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eral  symptoms  and  physical  signs  have  improved  to  a  correspond- 
ing degree. 

Further,  it  has  been  stated,  that  "  intrathoracic  inflammation 
and  haemoptysis"  are  contraindications  to  its  use.     Experience 
at  the  bedside,  no  less  than  theoretical  considerations,  lead  me 
to  demur  to  this  statement.     In  pulmonary  consumption,  the 
thoracic  inflammations  are  attributable  to  the  unhealthy  condi- 
tion of  the  nutrient  fluid  and  the  local  irritation  of  the  tubercular 
deposit,  and  the  spitting  of  blood  is  due  to  congestion,  induced 
by  the  same  agencies.     If  then  the  oil  effects  vhat  its  advocates 
profess,  viz.,  an  alteration  or  improvement  in  the  condition  of 
the  blood,  and  a  consequent  improvement  in  the  process  of  nu- 
trition, it  is  difficult  to  see  why  its  use  should  be  abandoned  at 
the  very  moment  when  its  aid  is  most  urgently  required.     More- 
over, experience  does  not  afford  any  warrant  for  suspending  its 
administration  under  the  circumstances  alluded  to.    My  constant 
practice  has  been  to  continue  its  exhibition  in  combination  with 
the  remedies  best  calculated  to  relieve  the  inflammation  or  the 
hemorrhage,  and  I  have  never  seen  the  slightest  inconvenience 
pro<luced  thereby,  in  cases  in  which  it  otherwise  agreed. 

Sometimes,  however,  it  thoroughly  disagrees  with  the  stomach, 
and  even  if  it  does  not  produce  actual  vomiting,  it  gives  rise  to 
nausea  and  acid  eructations,  together  with  feverish  derangement 
of  the  system.  In  these  instances  it  must  either  be  omitted 
altogether,  or  administered  in  small  doses,  and  at  all  events  its 
use  must  be  discontinued  until  the  stomach  is  brought  into  better 
order,  aiul  has  acMjuired  the  power  to  digest  and  assimilate  it. 
The  (nn'stion  of  treatment  in  eases  such  as  these  resolves  itself 
into  that  of  imparting  tone  to  the  digestive  organs,  and  regulat- 
ing the  action  of  the  liver.  There  is  generally  undue  acidity 
of  the  stomach,  with  deficiency  or  irregularity  in  the  action  of 
the  liver  and  bowels;  and  the  method  to  be  adopted  in  overcom- 
ing the  (lifliculty  nmst  depend  upon  the  degree  of  biliary  derange- 
ment. If  the  stomach  appears  to  be  the  organ  principally  at 
fault,  the  administration  of  the  mineral  acids  in  combination  with 
vegetable  bitters  and  taraxacum  will  often  serve  to  give  it  in- 
creased tone,  and  thus  rectify  the  error  ;  whilst  if  the  acids  are 
not  well  borne,  the  same  result  may  be  produced  by  the  exhibi- 
tion of  an  occasional  alterative  at  night,  and  of  the  light  vegetable 
bitters,  with  liq.  potassfe,  or  the  carbonates  of  the  alkalies,  or 
the  hypophosphites  of  soda  or  lime,  or  the  nitrate,  or  bicarbonate 
of  bismuth,  during  the  day.  If,  on  the  other  hand,  the  stomach 
is  not  the  i)rincipal  offender,  but  the  bowels  are  disordered,  and 
the  motions  knotty,  clay-colored,  or  of  a  dark  green,  or  almost 
a  black  color,  no  good  will  be  effected  without  the  aid  of  an  emetic, 
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'  Of  the  careful  itdmiiiiptration  for  some  ilaysof  tilight  mercurials, 
with  ipecacuarilia,  taraxacum,  ox-gall,  podopljyilin,  and  other 
renjedies  which  in  some  way  inf!n€nce  the  secretion  of  bile  imd 
the  action  of  the  bowels.  Not  iinfiequeiitly,  after  careful  atteo* 
tion  to  the  digestive  organs^  and  e<[U!it  care  in  respeet  to  li^^^ienic 
treatment,  the  stonifteh  will  acquire  the  power  of  digesuiig  the 
oil,  and  the  animal  econonry  will  tlien  be  improved  by  tlie  atlmin- 
ation  of  the  very  remedy  which  hnd  previously  upset  it.  In 
such  cashes,  however,  it  is  advisable  to  rcconmience  its  admin- 
istration in  small  doses.  Under  ordiiuiry  circumstances,  half  an 
ounce  of  the  oil  may  be  given  twice,  three  times,  or  even  four 
times  daily,  and  the  doiie  may  be  cautiously  increased  to  one  or 
two  ounces.  But,  whenever  an  intolerance  of  the  oil  has  been 
once  manifested,  it  is  prudent  on  recommencing  its  administra- 
tion to  give  it  in  doses  nut  exceeding  a  teaspoon ful  twice  a  ilay  ; 
and,  if  that  quantity  he  digested,  tlje  dose  may  he  gradually  in- 
creased, and  repeated  more  frequently.  It  should  be  taken 
shortly  before  or  after  a  meal,  in  order  that  it  may  be  presented 
to  the  stomach  at  a  time  w  hen  digestion  is  in  full  aetivity,  and  it 
may  be  taken  tloating  on  a  glass  of  wine,  or  on  a  dose  of  Ionic 
medicine  containing  the  mineral  acids  or  the  alkalies.  Not  un- 
frequently,  when  the  stomach  rebels  at  the  oil  in  its  natural  con- 
dition, it  receives  it  readily  when  made  into  an  emulsion  with 
liquor  potassae,  or  some  other  alkjdi,  and  it  is  alwsiys  advisabk* 
to  try  it  in  this  form  before  abandoning  its  use.  The  kind  of  oil 
employed,  whether  the  pale,  light  brown*  or  dark  brown  oil,  is  of 
little  ioiportance  in  a  therapeutical  point  of  view;  but  the  paler 
kincls  are  purer  and  more  palatable,  and  are  sometimes  retained 
when  the  coarser  brown  oil  is  rejected  by  the  stomach. 

Sometimes,  however,  do  what  we  may,  the  stomach  is  unable 
to  retain  the  oil,  or  to  digest  or  assimibite  any  fatty  food.  Under 
these  circumstances  an  attenqit  sitouhl  be  made  to  introduee  the 
oil  into  the  system  through  some  otiier  channel,  and  this  may  be 
effected  either  by  means  of  the  skin  or  the  rectum.  The  practice 
of  inunction  is  not  an  innovation  of  modern  limes,  nor  is  it  con- 
fined to  cases  of  disease.  Among  the  Romans  it  w^as  employed 
as  a  hygienic  luxury  ;  and  it  is  in  constant  use  in  the  present  day 
amongst  the  natives  of  Western  Africa,  who  suffer  lit  lie  from  the 
ravages  of  phthisis.  Even  in  our  own  country^  accidental  inunc- 
tion takes  place  to  a  limited  extent  among  certain  classes  of  the 
community.  The  young  persons  who  are  employed  in  wool 
^factories  where  large  ijuantitiesof  oilure  employed,*  talbiw  chand- 
lers, butchers,  and  others,  are  necessarily  in  contact  with  fatty 
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matter  throughout  the  day,  and  it  has  been  observed   not  on  f< 

that  they  are  unusually  well  nourished,  but  that  they  are  1^^^ 
liable  than  others  to  suffer  from  consumption.     But  more  tbaij 
this ;  experience  has  established  the  fact  tliat  tlie  endermic  method 
of  introducing  the  oil  is  often  very  serviceable  in  phthisis,     Casw 
Ikivc  been  published  by  Dr.  Simpison  of  Edinburgh,  and  by  other 
observers,  which  are  quite  sufficient  to  prove  its  efficacy,    h 
my  own  practice  several  instances  have  occurred  in  which  its 
operatif^n  has  been  signally  beneficiah     One  gentleman  whom  I 
saw  ill  consultation  with  the  late  Dr,  R.  Bright,  and  subs?eqinmlj 
with  Dr.  C.  J.  Williams,  gained  a  stone  and  a  half  in  weight  in 
less  than  three  months  by  tlit*  persevering  use  of  it,  and  the 
physical  signs  of  palmonary  disease  subsided  greatly  at  the  same 
time.     In  most  instances,  however,  its  virtues  are  not  dispiayrf 
so  strikingly  as  wiien  it  is  administered  by  the  mouth;  aaJ  the 
smell  of  the  oil  when  applied  externally,  is  so  extremely  dlsa- 

freeable,  that  many  patients  cannot  be  persuaded  to  use  it. 
Inder  these  circumstances^  lard  or  the  inodorous  vegetable  oils 
may  be  substituted  for  it,  and  undoubtedly  will  serve  to  check 
waste,  and  support  the  strength;  but  the  patient*s  weight  mil 
seldom  ificreusc  materially  under  their  use,  and  I  am  doubtful 
whether,  in  any  instance  which  has  come  under  my  notice,  lite 
progress  of  the  local  disease  has  been  arrested. 

Another  method  of  introducing  the  oil  is  by  the  rectum,  in  the 
form  of  injection.  Some  physicians  have  reported  favorahlyof 
its  action  when  exhibited  in  this  manner ;  but  in  the  few  ciises 
in  wliich  I  have  seen  it  tried,  it  has  not  answered  my  expecta- 
tions, and  the  strong  objection  which  is  commonly  enteriainei 
to  the  constant  use  of  enemata  must  render  its  administration 
in  this  way  an  expedient  to  be  resorted  to  only  iri  exception.il 
cases.  When  the  stomach  will  not  tolerate  the  oil,  and  the  fatigue 
ineitlent  to  its  inunction,  or  the  dislike  of  the  patient  to  il«  em- 
ployment in  that  manner  forms  a  bar  to  its  administration,  then 
enemiUa  containing  the  oil  may  be  tried  ;  but  its  exhibition  ia 
any  other  way  than  by  ttie  mouth  must  be  regarded  as  a  mere 
expedient  to  serve  the  purpose  of  supporting  the  patient  tempo- 
rarily, while  the  stomach — the  proper  receptacle  for  food — if 
being  prepared  for  its  reception,  and  fitted  to  digest  it. 

One  word  of  caution  may  be  added  respecting  the  period  of 
the  disease  at  which  the  administration  of  the  oil  should  be  com* 
menced,  and  the  length  of  time  for  which  its  exhibition  should 
be  continued.  It  has  been  already  stated  that  its  effects  are  dii 
played  most  strikingly  when  it  is  administered  early  in  the  dis- 
ease;  and  it  need  only  be  added,  that  it  cannot  be  given  toa 
early.     Pathological  research  has  long  eince  proved  that  pul* 
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lOTiary  consumption,  in  its  incipient  stage,  is  a  disease  which 
Ml m its  of  cure  in  a  considerable  proportion  of  casea^ — of  cure  so 
r€*adily  effected  that  it  often  takes  place  spontaneously,  and  so 
jennanent  that  tliere  is  often  no  recurrence  of  the  disease,  even 
during  a  life  protracted  to  an  advanced  age.  My  own  experi- 
eoce  has  fully  corroborated  the  fsicts  thus  gleiined  from  the  field 
of  pathology ;  and  it  hfLS  also  confirnied  another  fact,  drawn  from 
Xhe  field  of  clinical  observation,  viz.,  that  such  cures  are  rarely 

P effected  if  the  pulmonary  disease  has  made  much  progress. 
Therefore  it  becomes  of  vital  importance  to  recognize  the  earliest 
inroads  of  the  disease,  in  order  that  a  proper  regimen  may  be 
enforced,  and  tiie  oil  and  other  appropriate  remedies  adminis- 
B  tered  whilst  as  yet  our  patient  retairm  his  strength,  and  the  sys- 
V  tein  its  reparative  power*  It  is  not  sufBcient  to  persist  in  the 
administration  of  the  oil  only  until  some  sensible  improvement 
has  taken  place ;  tlie  very  fact  of  improvement  should  rather  be 
regarded  as  a  stimulus  to  further  perseverance.  The  deposit  of 
tubercle  is  so  clearly  connected  with  constitutional  derangement, 
and  any  material  alteration  in  the  constitution  is  notoriously  ef- 
fected so  very  slowly,  requiring  not  weeks  or  months  but  rather 
years  for  its  completion,  that  if  we  would  consult  our  patient*s 
safety,  w^e  must  urge  him  to  take  the  oil  for  many  months  after 
he  considers  his  health  re-estublished.  If  he  refuses  to  do  so, 
the  probability  uill  be  that  the  improvement  will  be  only  tempo- 
rary, and  after  a  short  interval  of  comparative  tranquillity,  the 
machine  will  again  get  out  of  order,  mischief  will  recommence 
in  an  active  form,  and  our  power  may  not  avail  to  arrest  it ; 
whereas,  if  the  patient  can  be  persuaded  to  continue  taking  the 
oil  for  a  year  or  two,  omitting  it  only  three  or  four  times  in  the 

I  twelvemonth,  for  three  weeks  or  a  month  at  a  time,  while  he  is 
enjoying  change  of  air,  and  is  otherwise  under  peculiarly  favor- 
able hygienic  conditions,  my  experience  leads  me  to  believe  that, 
in  a  considerable  proportion  of  cases,  the  tendency  to  the  dis- 
ease will  not  only  be  arrested,  but  the  improvement  which  has 
occurred  will  be  maintained,  even  after  the  oil  has  been  discon- 
tinued. 

The  bite  I>n  Theophilus  Thompson^  and  other  physicians  have 
advocated  the  use  of  ozonized  cod- liver  oil,  and  have  stated,  as 
the  result  of  their  experience,  that  the  force  and  frequency  of 
the  circulation  are  subdued  through  its  agency,  and  inflammatory 
action  therefore  averted.  The  statement  at  present  rests,  I 
think,  on  insufficient  evidence,  and  my  own  experience  of  its 
action  is   too  limited  to  enable  me  to  pronounce  decisively  on 

»  See  *'Med,-Chir  Trans,,"  vol.  xvii,  p.  849. 
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the  subject.     In   the  few  cases  in  whicb  I   have  employed  th 
ozonized  oil  it  Ljis  ftiiletl  to  exercise  the  controlling  inQuenn 
over  the  pulse  attributeil  to  it  by  Dr.  Thompson,  and  my  i: 
prossion  is  that  the  results  he  obtniiied  were  quite  exceptioi 
But  if,  on  more  extended  observatitm,  it  should  prove  lo  exi 
the  power  claimed  for  it  by  its  advocates,  it  would  be  a  valual 
adjunct  to  the  treatment  of  cases  characterized  by  accelerate  j 
of  the  pulse,  and  especially  so  when  haemoptysis  is  a  promia 
fetUure. 

It  has  been  suggested  by  Dr.  Dohcll  that  the  constitutioo^/ 
disturbance  so  reniarkable  in  consumption  is  due  to  the  imper- 
fect assimiliation  of  fatty  matters  consequent  on  defective  Hvtion 
of  the  pancreas,  and  he  has  proposed  to  remedy  this  deficiei^cj 
by  the  administration  of  pancreatine,  either  alone  or  in  coinW* 
nation  witli  fatty  matters,  in  the  form  of  emulsion.  He  affirms 
that  many  persons  who  cannot  digest  fat,  and  are  unable  to  ag- 
siniiliite,  and  therefore  to  profit  by  cod-liver  oil,  can  take  fat  or 
oil  when  formed  into  an  emtdsion  by  mean.H  of  pancreatine,  •«<! 
that  uiider  its  use  the  strength  and  weight  of  the  patient  im- 
prove, and,  in  many  instances,  the  progress  of  the  disease  if 
checked.  Nay,  more,  he  has  published  reports  in  the  jouraa!^ 
wherein  he  endeavors  to  show  hy  statistical  reports  that  iti^itctioa 
is  almost  uniformly  beneficial.  I  wish  it  were  in  my  power  to 
indorse  his  statement  or  confirm  his  favorable  report,  Expen- 
ence,  however,  leads  me  to  demur  to  his  theory,  and  to  question 
the  value  of  the  practice  ffuinded  on  it  in  most  cases  of  consump* 
tion.  The  pancreas  is  not  the  only  organ  concerned  ia  tlie 
emiilsification  of  fat,  and  no  proof  has  been  adduced  that  tlie 
pancreas  is  diseased  in  those  cases  in  which  fat  is  not  ensily  «li" 
gested.  Further,  it  oftentimes  happens  in  consumption  tl>at 
there  is  no  disinclination  to  take  fatty  matters,  and  no  appareot 
difficulty  in  digesting  tbcm  ;  on  the  contrary,  fat  is  often  eaten 
greedily  and  digested  readily  by  this  class  of  invalids.  In  tliese 
instances,  therefore,  it  can  scarcely  be  preterided  that  a  Jffi- 
cieticy  of  pancreatine  is  the  cause  of  the  conjplatnt,  and  the  ad* 
ministration  of  pancreatine,  whether  alone  or  combined  with  hi 
in  the  form  of  emulsion,  is  found  not  to  afford  the  sligliiest 
benefit.  I  have  watched  its  eff*cct  under  these  circumstaiicee 
too  often  to  be  mistaken  in  my  conclusions.  Nevertheless  there 
are  cases  in  which  the  utility  of  pancreatine  does  not  admit  of 
doubt.  The  repugnance  to  fatty  and  oleaginous  matters  ex- 
hibited by  some  consumptive  patients  is  so  great  that  they  ciin* 
not  he  induced  to  take  them,  and  even  if  they  do  swallow  them 
they  either  eject  them  by  vomiting  or  find  their  digestive  organs 
completely  upset.     In    these  cases  the  pancreatic  emuUiou  ifi 
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IT*  supplying  an  iiDportant  element  of  food  in  a  form  in 
irbich  the  digetitive  organs  c:in  deal  with  it.  Several  patients 
Tinder  ray  care,  who  have  evinced  an  utter  indisposition  to  take 
fatty  matters,  have  derived  much  benefit  from  the  pancreatic 
emulsion.  But  it  must  not  be  a.*!Humed  that  this  is  the  only  form 
in  whicli  fatty  matters  can  be  taken  under  the  comlitions  just 
referred  to»  Even  when  the  Htcvmach  rejects  fat  at  dinner,  and 
is  uuijhle  to  digest  oil  in  its  n:iturjd  state,  it  will  often  receive 
either  the  one  or  the  other  when  made  into  an  emulsion  by  means 
of  liquor  potass^e  or  some  other  alkali,  in  which  case  I  have  usujiUy 
found  that  the  cod-liver  oil  proves  more  beneficial  than  the  pan- 
creatic emulsion.  But  in  cases  characterized  by  snch  an  intol- 
erance of  oil  nnd  fat  that  the  addition  of  alkalies  does  not  suffice 
to  in.sure  their  favorable  reception  hy  the  stomach,  pancreatic 
emulsion  may  be  fairly  tried  as  a  remedy  from  which  much  bene- 
fit may  be  expected.  In  some  such  cases  it  can  be  taken  and 
digested  readily,  and  under  these  circumstances  it  is  of  consider- 
able value- 

The  remedies  which  will  best  assist  in  imparting  tone  to  the 
digestive  organs  and  improving  the  general  healrh,  must  neces- 
sarily vary  with  tiie  condition  of  the  patient.  Alkalies  and  their 
salts,  especially  the  hypophosphites  of  soda  and  lime^  phosphoric 
acid^  or  any  of  the  mineral  acids  in  combination  with  taraxacum 
and  light  hitter  infusitjns,  dulcamara  in  full  doses,  the  iodide, 
the  phosphate,  the  8esf[ui chloride  of  iron  and  other  chalybeates, 
cinchona,  quinine,  strychnine,  and  sarsa pari  11a,  are  amongst  the 
internal  remedies  which  I  have  found  most  useful  ;  whilst  in 
some  instances  warm  baths,  hot  air  baths,  such  as  the  Turkish 
bath,  and  cold  shower  baths,  judiciously  employed,  are  also  ex- 
tremely serviceable.  The  same  may  be  said  of  the  nuneral 
waters  an<l  mineral  baths,  especially  those  of  Ems,  Vichy,  Cau- 
teret,  Eaux  llonnes,  and  Spa  abroad,  and  of  Bath,  Tunbridge 
Widls,  and  llarrowgate  in  this  country;  but,  like  other  agents, 
they  prove  remedial  only  wlien  employed  in  appropriate  cuses, 
and  in  others  are  ustdess  or  even  mischievous.  The  Cimicifuga 
racemosa  and  the  wild  cherry  bark  are  remedies  which  have  ob- 
tained a  high  reputation  in  America,  and  an  endless  variety  of 
other  substances,  which  experience  has  proved  to  possess  no 
special  virtues,  have  been  brought  from  time  to  time  before  the 
profession.  Amongst  these,  the  hypophosphites  of  lime  and 
soda,  naphtha,  ioditie  and  its  compounds,  hydrocyanic  acid,  digi- 
talis, and  other  iigents  have  been  vaunted  as  specifics  ;  but  ex- 
perience has  amply  proved  that  they  are  serviceable  only  when 
administered  according  to  the  requirements  of  the  patient.  In 
no  case  do  they  deserve  the  title  which  their  advocates  have 
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arrogated  for  them,  even  wlien  they  operate  beneficially*  like 
all  other  remcilies,  they  are  ii.^eless  in  some  instances,  and  worse 
than  nseless  in  others.  And  tlie  reason  is  not  difficult  to  fathom, 
Not  only  does  the  conditioTi  of  the  stomach  and  other  organs 
differ  in  different  cases,  and  in  the  same  case  at  different  perimla 
of  the  disease^  but  the  general  symptoms  present  every  possibl6 
variety,  according  to  the  precise  nature  of  the  actions  going  oa 
in  tiie  system. 

Everybody  must  have  observed  how  strangely  variable  tlie 
course  of  consumption  ordinarily  proves,  and  how  frequent  are 
the  accessions  of  febrile  disturbfince  and  of  increased  cough  and 
pain  in  the  chest — symptoms  which  are  commonly,  though  er- 
roneously attributed  to  '*  catching  cold/*  and  are,  in  fact,  refer- 
able to  the  irritation  produced  by  fresh  deposits  of  tubercle,  or 
to  the  supervention  of  bronchitis,  pneumonia,  or  pleurisy^  ex- 
cited by  tlie  unhealthy  and  irritating  qualitj'  of  the  blood.    It 
needs  not  much  experience  to  understand  that  medicines  which 
prove  useful  wlien  the  disease  is  pursuing  its  ordinary  slow,  un- 
complicated course,  must  be  of  little  avail,  or  positively  inju- 
rious, when  the  whole  conditions  of  the  case  are  altered  by  the 
occurrence  of  one  of  these  active  complications.     In  short,  to  re- 
vert to  my  former  statement,  medicrues  to  be  of  the  slightest  use 
in  this  or  any  other  disorder,  m»ist  be  administered  according 
to  the  exigencies  of  the  case,  and  in  strict  relation  to  existing 
symptoms. 

Oftentimes  the  secretions  prove  valuable  guides  to  treatment, 
and  their  condition  can  never  be  safi'ly  disregarded.  If  the 
motions  are  pale-colored  or  else  durk  and  offensive,  a  few  altera- 
tive doses  of  mercury  will  be  needed  betore  tonics  or  other  rem- 
edies will  be  of  nny  avail,  and  so  if  the  urine  is  persistently 
loaded  with  lithates,  alkalies  and  the  neutral  salts  will  be  re- 
quired to  fit  the  stomach  for  the  reception  of  cod-liver  oil,  iron, 
and  other  supporting  agents.*     In  tliis  disease  as  in  all  others, 

'  This  WHS  slriking^ly  oxempliflpd  in  tbf  caso  of  Wm.  Wilby,  «»t.  27,  who 
wms  ftdmitted  under  my  cure  iato  the  Kind's  Ward  of  8t,  George's  Hci*rih*lf 
on  Uctobor  5lli,  I8fj4.  Tiji>  man  had  Inr^e  vomica*  in  both  tung:^,  ^i]lTer«>d 
fr^niK^ntly  from  !*[iiitiii;Li;  of  blund,  swi^nied  prufusply,  and  was  r<^uced  to 
sueh  u  Miito  rd'  iMi^Ji'-bition  thitt  nMbudy  imiigiricd  he  con  Id  live  many  \ve*>lc*, 
Hi«  cojiditinn  seemed  to  render  th»^  Hdmiurstralion  of  tonics,  atirnubinU,  »nd 
eod-liver  oil  »  mutter  of  necessity,  Hnd  Ibey  were  g^iven  nccordingly  in  evi-ry 
variety  of  form  and  eomliination,  Duy  by  day,  however,  he  wa*  bt?oaintiig 
thinner  und  weaker,  when  my  uttontinri  having  been  sptH^'ittlly  directinl  io 
the  pale  eolor  of  hi:*  mntiitns,  and  the  dark  color  and  loaded  rondition  of  hU 
urine,  1  determined  to  omit  all  tijuic^,  ivrid  to  administer  alterative  diji^m  of 
itlenury  and  efferve^dnt;  valine  niedieinc*!^  with  eie«t*3  of  alkalL  From  that 
time  hi*  l>ej;an  to  i  in  prove,  and  in  the  cnnr^e  of  a  few  week^  was  uble  to  re- 
sume the  Hit'  of  cod-Hver  oil.     He  left  the  hospital  on  the  15th  of  Ft»l>rua^^ 
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-the  value  of  a  reroeily  depends  less  upon  its  intrinsic  properties 
than  upon  its  adaptation  to  the  requirements  of  the  paiiont  at 
the  moment  of  its  admmistration, 

Thc^re  are  other  expedients  for  giving  relief  which  must  not  be 
passed  bv  witliout  special  notice.  I  refer  to  blood h-tting,  baths, 
the  external  application  of  ab.sorl>ents  nnd  ruhefiicients,  and  the 
use  of  persistent  derivatives,  sucli  as  issues,  selons,  blisters,  and 
the  production  of  pustular  eruptions  and  discharges  by  means  of 
tartar  emetic,  croton  oil,  or  biniodide  of  mercury  ointments. 

Small  and  repeated  venesections,  and  the  frequent  application 
of  a  few  leeches,  have  been  recommended  by  authors  as  calcu- 
lated to  relieve  the  congestion  of  the  lungs  which  so  constantly 
accompanies  phthisis,  and  so  indirectly  to  cure  the  disease. 
Nothing,  however,  can  be  more  opposed  to  souml  pathology,  and 
to  the  results  of  modern  experience*  A  moderate  abstraction 
of  blood  may  possibly  be  ref|uisite,  if  perchance  active  pleurisy 
or  pneumonia  shouhl  intervene;  but  even  in  that  case  the  symp- 
toms may  usually  be  subdued  by  appropriate  treatment,  without 
loss  of  blood  ;  ami  the  idea  of  relieving  congestion  by  repeated 
bloodletting,  whether  local  or  general,  is  simply  absurd  and  mis- 
chievous. The  congestion  is  due  to  the  unhealthy  and  irritating 
condition  of  the  circulating  fluid,  and  though  the  abstraction  of 
blood  may  momentarily  empty  the  vessels  and  relieve  the  pain, 
the  impoverishment  of  the  vital  fluid  resulting  therefrom  nnist 
necessarily  tend  to  an  increase  of  the  congestive  tendency. 
Efficient  constitutional  treatment,  aided  by  dry  cupping  and 
counter-irritation — not  bloodletting— is  the  appropriate  remedy 
for  this  form  of  congestion, 
I  Some  authorities  maintain  that  conshlerable  benefit  may  be 
I  derived  from  the  repeated  application  of  rubtvfacients  and  absor- 
bents to  the  chest  walls.  My  own  observation  induces  me  to 
concur  in  this  opinion  ;  hut  I  question,  nevertheless,  whether 
the  moile  in  which  these  agents  are  usually  employed  is  well 
calculated  to  effect  our  object.  No  one  can  doubt  that  the  ap- 
plication of  mustard  poultices  and  turpentine  stupes  are  often- 
times prorIllc^ive  of  great  and  imaiediate  relief;  but  in  theae 
instances  the  curative  influence  of  tlie  remedies  is  aitled  hj  the 
effect  of  warm  til,  and  their  irritant  effect  is  not  carried  to  the 
extent  of  damaging  the  cuticle.  It  is  otherwise  in  regard  to 
many  rubefacients  and  absorbents  which  are  commonly  employed. 

18fir>,  plump  and  in  good  condition,  hjivin*^  lost  tiia  coiii^h  for  mom  thnn  snc 
weeks,  with  no  mort*  phyj^ictil  indicuttori'*  of  Hm  ivumiks  ho  had  iiiid«rpme 
'  th«n  wa5s  wtTorded  by  slifijkt  di^tieiency  i>f  rt*ftpiration  at  either  tipex.  The 
voinicjo  hnd  clcrttrixod,  and  it  \vh^  obvMo^  tliiit  v<'ry  lUtle  tubercle  re mained 
in  his  luni^,  I  mvf  him  tivfi  months  nfter  he  left  thn  hospital,  and  lio  wm 
iheii  m  guod  huulih. 
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Tbe  ftcetum  or  the  linimentum  cantharidis  painted  on  the  cle»t 
after  the  manner  usuallj  reeomraended,  produce  Httle  rmme'tl- 
ate  effect  as  rubefacients,  but  speedily  destroy  the  cuticle,  and 
cause  continued  annoyance  to  the  patient.     I  have  repeatedly 
watched  the  application  of  these  remedies,  and  have  failed  to 
satisfy  myself  of  rheir  curative  action*    So  al^o  in  re^rd  to  the 
tincture  and  ihe  liniment  of  iodine — the  favorite  and  most  com- 
monly employed  absorbents.     Applied  to  the  chest- walls  in  its 
concentrated  form,  iodine  mny  prove  useful  as  a  mild  counter* 
irritant,  but  it  certainly  must  fail  in  its  action  as  an  abf^ork'ut, 
for  it  dries  in  I  lie  course  of  a  few  minutes,  and  after  one  or  two 
applications  induces  death  and  separation  of  the  cuticle — a  re- 
sult which  umnifestly  preeluiles  the  possibility  of  our  obtaining 
the  absorbent  action  of  the  remedy-     If  any  good  is  to  be  ef- 
fected by  means  of  the  absorbent  properties  of  iodine,  it  should 
be  so  applied  as  to  produce  a  mo<lerate  determination  to  the 
surface,  but  not  so  as  to  interfere  with  the  function  of  the  skin, 
and  prevent  its  absorbent  action  continuing  during  a  length- 
ened period.     Therefore  when  I  have  recourse  to  the  assistance 
of  iodine,  I  make  use  of  it  as  a  weak,  watery  solution  in  combi- 
nation with  glycerine,  after  the  manner  in  which  I  have  always 
employed  it  for  reducing  chronic  enlargement  of  the  joints,     A 
lotion  is  employed  cotnposed  of  six   drachms  or  an  ounce  of 
tincture  of  iodine,  an  ounce  and  a  half  of  glycerine^  and  three 
ounces  and  a  half  of  water;  and  if  a  piece  of  flamitd  wetted  with 
this  be  constantly  applied  to  the  surface  of  the  chest,  and  cov- 
ered with   oiled  silk,  it  will  usually  keep   up  a  redness  of  the 
surface,  without   unduly   irritating  the  skin  or  interfering  wilh 
its  absorbent  power.     And,  without  attempting  to  define  the 
amount  of  gonil  or  the  precise  character  of  the  changes  which 
may  be  thus  effrcted,  I  oisiy  fairly  state  that  more  relief,  if  not 
more  permanent  benefit,  results  from  the  employment  of  iodine 
in  this  manner  than  from  the  application  of  any  other  external 
remedy.      If,  as  sometimes  happens,   the  smell   of  the  iodine 
proves  offensive  to  the  patient,  or  if  an  objection  be  raised  to 
the  constant  applicfition  of  a  lotion  to  the  chesty  or  to  the  stain 
which  iodine  leaves  on  the  skin,  a  liniment,  of  which  the  formula 
is  suhjoitietl,  may  be   diligently  rubbed  in  night  and   morning. 
This  lotion  is  Jiearly  colorless,  and  operates  powerfully  in  in- 
ducing the  characteristic  effects  of  iodine,  of  which  it  contains  a 
large  proportion.* 


lodi.,  gf.  XXX . 
Liq.  AmiTionifP  Fort,  ^^j; 
Lininiriiti  Sajumis^  ^^j  ] 
Litiimeuti  Cntnphors  Comp.,  Jfj. 


M.  ft.  linimentum. 
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The  question  respecting  the  use  of  derivatives  is  not  easily 
disposed  of.  From  the  enrliest  periods  of  medie;il  history  tliey 
have  been  used  nw\  Ifiuded  ns  extremely  benefieijd  ;  and  the  cu- 
lious  facts  deduced  from  the  result  of  clinical  ohservaUon 
respecting  the  effects  of  apparently  insignificant  discharges  from 
ulcerated  surfaces,  point  to  the  necessity  of  caution  in  arriving 
at  an  opiaron  adverse  to  their  employment.  My  own  opinion  ia 
favorable  to  their  use  in  aid  of  constitutional  treatment  in  the 
early  stage  of  the  disease,  provided  ibey  are  so  regulated  as  not 
to  exhaust  the  patient's  strength  by  the  profuseness  of  the  dis- 
charge induced,  and  not  to  depress  him,  morally  and  physically, 
by  causing  constant  pain  and  annoyance,  and  preventing  sleep. 
Their  applicability,  therefore,  must  depend  on  the  mental  and 
constitutional  peculiarities  of  the  patient.  The  means  most 
commonly  adopteil  in  former  days  for  the  purpose  of  inducing 
discharge  were  the  use  of  issues,  either  between  the  scapulse  or 
in  the  arm,  or  over  the  margin  of  the  false  ribs ;  but  a  less  for* 
midable  and  morei'ffieient  method  is  the  application  to  the  chest 
of  one  of  the  many  ointments  or  liniments  which  induce  pustular 
eruptions.  None,  in  my  experience,  answers  better  than  an  oint- 
ment for  which  the  formula  is  given  below.*  In  the  later  stsiges 
of  the  disease  derivatives  of  this  kind  almost  invariably  depress 
the  patient,  and  therefore  should  not  be  employed. 

^The  use  of  baths,  whetlier  warm,  tepid,  or  co!d,  vapor  or  hot 
,  is  too  much  neglected  hi  the  treatment  of  consumption.  This 
has  arisen,  I  believe,  partly  from  the  ditliculty  which,  until  the 
htst  few*  years,  has  been  experienced  in  obtaining  bathis  in  this 
country,  and  partly  from  the  mischief  which  has  frequently  re- 
sulted from  their  improper  or  injudicious  employment*  It  is  not 
to  be  doubted  that  agents  like  baths  must  exert  a  powerful  in- 
fluence on  the  animal  economy.  Theory  suggests  the  fact,  and 
experience  confirms  it.  But  their  agency  will  be  for  good  or  for 
evil,  according  as  they  are  judiciously  or  injudiciously  made  use 
of.  The  cold  shower  bath  will  stimulate  and  brace  one  patient, 
but  will  chill  and  depress  another  ;  the  warm  bath  will  soothe 
and  tranquillize  one  person,  but  enervate  and  render  another 
niiserable;  the  vapor  or  the  hot-air  bath  will  refresh  the  man 
^hnse  skin  is  dry  and  inactive,  and  whose  nervous  system  is 
oppressed  or  rendered  irritable  by  the  presence  in  the  blood  of 
materials  which  ought  to  have  been  thrown  oif  by  perspiration, 
irhilst  it  wouhl  exhaust  and  reduce  to  an  unwarrantable  degree 
the  patient  whose  skin  is  already  relaxed  and  acting  immod- 


i  Uydrftrgyn  Perchloridi,  gr.  viii;  lodu,3»8;  Spiritu*  Rectiftciitt,  giss  j 
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prately*  Thus,  it  may  be  affirmed  of  baths  as  of  other  agents, 
that  they  become  remeilies  only  when  they  are  adapted  to  the 
requirements  of  the  case.  But  it  may  be  added^  that  when  so 
employed  tbey  are  valuable  adjuncts  to  other  treatment,  ai}tl 
ought  never  to  be  neglected.  I  have  seen  more  striking  benefit 
result  from  the  cold  !?hower  bath  and  the  dripping  sheet,  follovfed 
by  active  friction^  or  from  the  hot-air  bath,  followed  bj  a  cold 
douche  or  a  cold  shower  bath,  than  from  any  other  remedy,  ex- 
cept cod-liver  oil.  The  patient,  if  cold  and  chilly,  is  warmed  by 
the  hot-air  bath  to  a  degree  which  cannot  be  produced  by  any 
other  agency,  while  the  cold  w^ater  braces  the  nervous  systenit 
and  renders  the  skin  less  susceptible  of  drau<rht8  and  of  8udd<?n 
variations  of  temperature.  Sponging  the  body  with  cold  or 
tepid  vinegar  and  water  h  sometimes  very  serviceable. 

There  are  certain  symptoms  in  connexion  with  phthisis  which 
require  consideration  apart  from  the  general  treatment  of  the 
disease.     Sometimes,  for  instance,  dyspepsia  is  such  a  prominent 
feature,  and  so  urgent  in  its  character,  as  to  demand  special  and 
almost  exclusive  treatment.     Constant  pain  and  weight  at  th^ 
stomach,  increased  after  food,  and  oftentimes  accompanied  by  a. 
distressing  sense  of  nausea,  induce  the  patient  to  reject  food 
almost  entirely.     These  symptoms  must  be  met  by  treatment 
specially  addressed  to  their  relief;  and  although  it  is  not  my 
purpose  at  present  to  discuss  at  any  length  the  treatment  of 
dyspepsia,  it  may  be   stated  that,  among  the  remedies  which  T 
have  found  most  serviceable  in  this  particular  form  of  the  com- 

Elaint  are  bismuth,  liquor  potassie^  the  alkaline  carbonates, 
ydrocyanic  i*cid,  the  mineral  acids,  gallic  acid,  strychnia,  and 
opium,  preceded,  if  necessary,  by  an  alterative  dose  of  calomel 
or  blue-pill,  and  aided  by  counter-irritation  at  the  pit  of  the 
stomach. 

Cough  is  another  symptom  which  requires  special  treatment — 
not  wlicn  it  is  loose  or  slight  in  amount,  but  whenever  it  is  hard, 
fre<(uent,  and  harassing,  and  produces  exhaustion  during  the  day 
and  sleeplessness  at  night.  Amongst  the  remedies  most  service- 
able in  allaying  the  irritation  are  opium  and  its  salts,  bella- 
donna, conium,  lactueariyui,  iligitalis,  and  hydrocyanic  acid, 
and  their  action  may  be  aided  by  ipecacuanha,  or  squills,  or  by 
tolu,  marshmallow,  liquorice,  Iceland  moss,  linseed  tea,  and 
other  demulcent  materials,  whether  in  the  form  of  a  beverage, 
cough-drop,  or  lozenge. 

If  the  cough  be  hard  and  accompanied  by  symptoms  of  febrile 
excitement,  with  pain  and  constriction  in  the  chest,  and  a  stetho- 
scopic  examination  reveals  commencing  bronchitis  or  pneumonia, 
salines  with  tartar  emetic  will  be  the  appropriate  remedies,  and 
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^heir  action  will  be  assisted  bj  occasioriMl  dry  cupping  between 
the  shoulders,  by  stimyljitiug  embrocations  to  the  chest,  or  by 
iDustttrd  poultices,  turpentine  fomentations,  or  blisters,  accord- 
ing to  the  urgency  of  the  case.  If  the  febrile  exacerbation  he 
referable  to  pleurisy,  a  few  leeches  to  the  seat  of  pain  may  pos- 
sibly be  needed,  and  the  administration  of  opium,  or  of  calomel 
and  opiinn  may  even  he  required,  whilst  blisters  or  fomeTrhaions 
are  employed  externally.  But  it  must  never  be  forgotten  that 
all  inflammatory  com  plications  of  phthisis  are  refenible  to  the 
irritation  of  tubercle  in  the  lung,  or  to  the  morbid  comlition  of 
the  blood  in  which  the  deposit  of  tubercle  originates,  and  that 
although  the  remedies  just  named  may  be  needed  for  a  time  to 
mitigate  or  stibilue  existing  inflammjitiou,  yet  that  they  oirist  be 
replaced  as  soon  as  possible  by  cod- liver  oil,  and  other  supporting 
or  restorative  agents,  which  alone  can  prove  effective  in  com- 
bating the  disease. 

If  the  pulse  he  very  quick,  and  the  cough,  though  extremely 
Irritable,  is  not  accompanied  by  pain  or  constriction  across  the 
chest,  or  by  physical  signs  of  acute  pneumonia  or  pleurisy,  I 
know  of  no  remedies  of  equal  value  with  aconite,  digitalis,  the 
prunus  virgin i ana,  and  the  veratrum  viride,  and  they  may  be 
given  to  the  exclusion  of  tartar  emetic,  or  in  combiuiition  with 
it.  In  some  instances,  especially  in  the  early  periods  of  the 
disease,  the  effect  of  these  remedies  in  affording  relief,  after 
onlinaiy  sedatives  and  expectorants  have  failed,  is  very  re- 
markable. 

When  there  is  entire  absence  of  febrile  excitement,  and  the 
cough  is  unaccompanied  by  pain  or  constriction  across  the  chest, 
and  the  distress  which  attends  it  is  referable  to  difficulty  in  ex- 
pectorating, the  decoction  of  senega,  aided  by  carbonate  of  am- 
monia, the  balsam  of  Peru,  the  compound  tincture  of  beuKoiUj 
tohi,  squills,  sulphuric  or  nitric  ether,  and  other  stimulating 
expectorants,  appears  to  modify  the  character  of  the  secretion, 
and  thus,  by  facilitating  its  rejection  from  the  bronchi,  to  relieve 
the  strain  of  coughing.  In  some  of  these  cases  the  action  of 
emetics  is  extremely  serviceable,  not  only  by  leading  to  the  im- 
mediate ejection  of  the  mucus  and  muco-purulent  matter,  which 
is  loading  the  air-tubes  and  oppressing  the  patient,  but  by  mod- 
ifying the  character  of  the  bronchial  secretion,  inducing  a  free 
action  of  the  skin,  unloading  the  whole  of  the  internal  organs, 
and  thus  promoting  increased  activity  of  digestion*  Indeed, 
where  there  is  much  nausea  or  re|>ugnanee  to  food  with  evident 
dii^turbance  of  the  liver,  I  know  of  nothing  more  certainly  pro- 
ductive of  relief  than  the  deobstruent  action  of  an  emetic. 

If  the  cough  is  of  a  spasmodic  character  and  the  breathing 
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is  accompanied  by  much  wheezing,  without  any  evidence  of  local 
inflammation,  a  cough-drop,  containing  stramonium,  lobelia,  hy- 
drocyanic acid,  and  ether,  answers  better  than  a  mere  narcotic 
and  demulcent  mixture,  and  in  some  such  cases,  the  inhalation 
of  a  few  drops  of  ether  or  chloroform  from  off  a  handkerchief, 
or  the  inhalation  of  atomized  fluids  holding  hydrocyanic  acid 
and  morphia,  or  other  sedatives  in  solution,  will  subdue  symp- 
toms which  have  resisted  the  same  remedies  taken  in  a  liquid 
form.  Sometimes,  when  tlie  mucous  membrane  of  the  air-pas- 
sages is  very  sensitive,  and  is  easily  irritated  in  a  dry  atmos- 
phere, the  mere  fact  of  moistening  the  air  with  steam  will  prove 
useful  in  alleviating  the  cough,  whilst  in  others  the  inhalation  of 
dilute  medicated  vapors  will  be  found  more  serviceable.  For  this 
purpose  aqueous  vapor,  charged  with  the  essential  properties 
of  conium,  hyoscyamus,  stramonium,  or  other  substances,  may 
be  difl*used  through  the  atmosphere  of  the  apartment,  and 
breathed  through  one  of  the  many  forms  of  inhalers,  whilst  in 
other  cases,  in  which  there  is  little  tendency  to  inflammation, 
more  stimulating  substances,  such  as  iodine,  camphor,  benzoin, 
pyroxylic  spirit  (naphtha),  creasote,  carbolic  acid,  and  common 
tar,  may  be  beneficially  inhaled  in  the  same  manner.  Not  un- 
frequently,  however,  the  inhalation  of  air  highly  charged  with 
moisture — whether  medicated  or  not  is  of  little  importance — is 
oppressive  and  disagreeable  to  the  patient,  and  under  such  cir- 
cumstances relief  may  sometimes  be  obtained  by  fumigating  the 
apartments  in  which  he  resides  by  gently  heating  benzoin,  myrrh, 
and  various  balsams  and  gum  resins,  or  creasote,  tar,  camphor, 
iodine,  and  other  substances,  and  it  is  stated — though  1  cannot 
vouch  for  the  fact — by  the  inhalation  of  oxygen  and  compressed 
air.* 

Sometimes  the  irritability  of  the  cough  is  due  to  relaxation  of 
the  throat  and  elongation  of  the  uvula,  and  in  these  cases  the 
practice  of  snipping  off  a  small  portion  of  the  uvula  and  of  daily 
swabbing  the  throat  with  a  strong  solution  of  nitrate  of  silver, 
or  some  other  stimulant  or  astringent  material,  will  be  found  of 
the  greatest  benefit.  A  concentrated  solution  of  tannin  in  gly- 
cerine has  proved  in  my  hands  extremely  serviceable,  and  so  has 
powered  alum,  applied  by  means  of  a  large  camel-hair  brush, 
which  has  been  wetted  with  glycerine  and  then  covered  with  the 
alum.  In  certain  instances,  however,  in  which  the  pharynx  is 
seen  to  be  dry  and  devoid  of  secretion,  I  have  found  greater 

1  See  *'  Emploi  m<5dicftl  de  I'Air  comprim6,"  par  M.  Pravaz;  also  "The 
Compressed  Air  Bath:  u  Therapeutic  Agent  in  various  Affections  of  the  Re- 
spiratory Organs  and  other  Diseases,"  by  R.  B.  Grindrod,  M.D. 
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relief  produced  by  the  application  of  a  mixture  of  two  parts  of 
the  tiiictura  pyrethri  and  one  part  of  glycerine  than  by  any  more 
stimulating  or  astringent  solution.  The  effect  of  the  pyrethrum 
in  inducing  increased  secretion  from  the  mucous  surface  is  quite 
remarkable. 

When  the  larynx  is  ulcerated,  the  application  of  a  solution  of 
nitrate  of  silver  is  often  serviceable,  but  experience  has  led  me 
to  doubt  the  possibility  of  introducing  either  a  sponge  or  a  brush, 
except  in  instances  in  which  the  pharynx,  the  epiglottis,  and  the 
larynx  are  more  than  usually  devoid  of  sensibility.  Even  with 
the  aid  of  the  laryngoscope  the  operation  in  most  cases  is  well- 
nigh  impossible.  But  by  means  of  a  syringe  the  solution  may 
be  injected  into  the  larynx  without  difficulty,  and  I  have  known 
it  to  give  relief  when  thus  employed.  But  inasmuch  as  its  appli- 
cation to  the  pharynx  has  appeared  to  be  almost  equally  effica- 
cious, and  is  certainly  less  distressing  than  its  introduction  into 
the  larynx,  I  prefer  using  the  brush  or  the  probang  instead  of 
the  syringe.  If  it  is  desired  to  introduce  the  solution  directly 
into  the  larynx,  the  better  plan  is  to  invoke  the  assistance  of 
one  of  the  instruments  now  commonly  employed  for  pulverizing 
fluids,  as  the  application  of  the  caustic  can  thus  be  regulated 
without  the  slightest  difficulty,  and  its  use  can  be  suspended  the 
moment  any  undue  irritation  is  produced.  In  some  instances  I 
have  known  considerable  benefit  produced  by  blowing  a  few 
grains  of  calomel  down  the  pharynx  whilst  the  patient  is  taking 
a  deep  inspiration,^  and  in  others  relief  may  be  obtained  by  local 
blistering  or  by  counter-irritation  induced  by  means  of  turpen- 
tine, or  of  a  lotion  composed  of  biniodide  of  mercury,*  applied 
on  a  rag  and  covered  with  oiled  silk,  followed  by  the  application 
of  a  bread-and-water  or  linseed  poultice.  The  inhalation  of 
medicated  vapors  is  also  in  many  instances  attended  with  relief, 
and  so  is  the  inhalation  of  atomized  fluids  containing  iodine, 
and  other  remedial  agents  or  solution.  Gargles  are  almost  use- 
less.    In  certain  instances,  in  which  suffocation  is  imminent, 

1  I  have  devised  an  instrument  for  introducing  calomel  or  any  other  pow- 
der into  the  larynx,  which  answers  its  purpose  admirably.  It  consists  of  a 
curved  canula,  the  extremity  of  which  is  finely  perforated  like  a  pepper-box, 
and  unscrews  to  admit  the  introduction  of  the  powder.  This  is  passed  back 
into  the  throat  and  hcild  above  the  opening  into  the  larynx.  When  it  is  in 
this  position  the  patient  is  directed  to  inspire,  and  the  calomel  or  other  pow- 
der is  then  ejected  by  a  current  of  air  set  in  motion  by  means  of  an  India- 
rubber  ball  attached  to  the  other  extremity  of  the  canula.  The  instrument 
may  be  obtained  from  Whicker  and  Blaise,  in  St.  James's  Street. 

'The  following  is  a  formula  I  often  employ:  Hydrargyri  Perchloridi, 
gr.  vj  ;  Tr.  lodi.,  Jj  ;  Glycerini,  §ss;  M.  ft.  lotio. 
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tracheotomy  may  be  had  recourse  to  with  the  effect  of  prolonging 
life.^ 

Pain  in  the  chest  is  to  be  met  by  counter-irritation.  Some 
persons  recommend  that  blisters  should  be  applied,  and  kept 
open  by  dressing  the  blistered  surface  with  the  ung.  sabinae  or 
some  other  stimulating  application ;  but  I  much  prefer  the  prac- 
tice of  letting  the  blistered  surface  heal,  and  then  repeating  the 
blister  if  necessary.  The  counter-irritant  effect  produced  is 
greater  and  occasions  less  distress  to  the  patient.  When  the 
pain  is  not  so  acute  as  to  require  a  blister  for  its  relief,  stimulat- 
ing embrocations,  or  mustard  cataplasms,  or  turpentine  fomen- 
tations, may  be  used,  or  the  compound  tincture  of  iodine  or  the 
acetum  cantharides  may  be  applied  to  the  chest  daily  by  means 
of  a  brush,  a  fresh  portion  of  the  chest  being  painted  with  the 
solution  each  day.  In  most  instances,  however,  it  answers  better 
to  keep  constantly  applied  to  the  chest  a  piece  of  lint  saturated 
with  a  weak  solution  of  iodine  combined  with  glycerine,  and 
covered  with  oiled  silk.  This  gives  little  inconvenience  to  the 
invalid,  and  oftentimes  suflSces  to  relieve  the  dull,  aching  pain 
in  the  infra-clavicular  regions  with  which  comsumptive  patients 
are  apt  to  be  tormented. 

Perspiration,  which,  when  profuse,  proves  extremely  weaken- 
ing and  distressing  to  the  patient,  must  be  combated,  like  all 
the  other  symptoms,  by  judicious  constitutional  treatment.  But 
there  are  certain  remedies  and  plans  of  treatment  which  appear 
to  exercise  a  special  control  over  this  disagreeable  symptom,  and 
therefore  should  be  tried  when  the  sweating  is  profuse.  Amongst 
internal  remedies  may  be  mentioned  gallic  acid  in  full  doses, 
which  often  answers  well  when  given  at  bed-time,  the  mineral 
acids,  bark,  the  muriated  tincture  of  iron  and  opium ;  whilst, 
as  external  applications,  the  cold  shower-bath  or  the  dripping 
sheet  and  sponging  the  body  with  vinegar  and  water,  often  prove 
serviceable.  The  symptom  itself  is  referable  to  debility,  and, 
as  it  gives  rise  to  considerable  exhaustion,  active  measures  should 
be  taken  to  uphold  the  patient  and  prevent  its  continuance.  In 
no  instance  ought  the  administration  of  food,  together  with  some 
alcoholic  stimulant  on.going  to  bed,  to  be  neglected. 

Nausea  and  vomiting,  if  attended  with  acidity  of  the  stomach 
and  not  dependent  on  derangement  of  the  liver,  may  usually  be 
subdued  by  lime-water,  or  by  the  use  of  effervescing  draughts 
with  hydrocyanic  acid,  a  drachm  of  Schacht's  solution  of  bis- 
muth and  a  slight  excess  of  soda.  But,  occasionally,  when  the 
tongue  is  clean  and  the  stomach  irritable  without  any  apparent 

*  See  case  in  point  referred  to  at  p.  410  of  this  treatise. 
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ry  rternngement,  T  have  foimJ  greater  benefit  from  the  use 

of  strychnia,  mix  vomica,  or  gallic  acid,   nod  sometimes  from 

c h  1  o  r  of  o  r  m ,  c  re  ji  s  o  te ,  o  r  o  p  i  urn .     B  r  a  n  d  j  an  d  s  f>«J  a  -  w  a  t  e  r  i  s  o  f  ten 

serviceable  in  these  cases^  and  mustard  eataphii^ms  or  blisters  to 

the  epigastrium  are  almost  invariably  productive  of  comfort, 

even  if  they  do  not  arrest  the  symptoms.     If  the  toogwe  and 

mouth  are  covered  with  aphthae,  nothing  will  give  such  speedy 

relief  as  the  repeated  administration  of  sulphite  of  soda,  which 

may  also  be  employed  in  saturated  solution  as  a  w^ash  for  tbe 

tnouth  and  throat. 

Diarrhtea  is  another  symptom  the    treatment  of  which  re- 
quires the  exercise  of  considerable  judgment.      If  tbe  tongue  be 
furred  and  the  alvine  secretions  pale  or  otherwise  nnbeulrhy, 
and   if,  moreover,  tljere  be  not  any  evidence  of  infl:immatory 
mischief  in  the  abdomen,  a  dose  of  calomel  and  opium,  fallowed 
by  a  w^arm  rhubarb  draught  or  half  an  ounce  of  castor  oil,  will 
probably  relieve  the  symptoms  ;  whereas  if  the  tongue  be  nearly 
olean  and  very  red,  giving  evidence  of  long-standing  intestinal 
irritation,  the  probability   is  that  ulceration   of   the  bowels  is 
going  on,  and  tliat  calomel  and  rhubarb  would  only  aggravate 
the  miscliief.      In  such  a  case  chalk  mixture  is  not  of  much 
service,  and  sulphate  of  copper  and  opium,  acetate  of  lead  and 
opium,  gallic  acid,  ipecacuanha  in  full  doses,  the  nitrate  of  bis- 
tnutli,   kino,  rhatany,  tormentilla,   and  hi?emotoxyIum^  are  the 
more  iipppopriale  remedies,  and  they  may  be  aided  by  stnrch 
and  laudanum  enemata.     If  tlie  diarrhoea  is  attended  by  pain 
in  the  abdomen,  poppy  fomentations,  poultices  sprinkled   with 
laudanum,  or  sinapisms,  shouhl  be  employed  in  aid  of  the  inter- 
nal remedies. 

Fistula  in  ano  is  another  symptom  which  must  not  be  lightly 
dealt  with.     As  long  as  tbe  discbarge  is  insignificant  in  amount 
Hiid   the  patient*s  mind   is  not  seriously  disturbed  by  its  con- 
tinuance, so  long  is  it  advisable   to  confine  our  elforts  to  the 
treatment  of  the  constitutional  malady,  and  not  to  disturb  the 
fistula.     Any  attempt  at  cuiring  it  by  operation  under  these  cir- 
cumstances would   probably  be  followed  by  an   immediate  in- 
crease of  the  cough  and  other  pectoral  symptoms,  an<l,  tliere- 
fore,  would  be  higfdy  injudicious.     But  I  do  not  hold  with  those 
"who  maintain   that  a  fistula  in  ano   occurring  in   the  course  of 
phthisis  ought  never  to  be  interfered  with.     In   some  instances 
the  discharge  is  profuse,  and  constitutes  an  important  source  of 
waste  ;   and  the  patient  is  so  distressed  and  alarmed  at  its  con- 
tinuance, that  no  treatment  can  be  of  avail   until  his  nervous 
apprehensions  are  overcome.      lie  can  neither  eat  nor  sleep  for 
thinking  of  it,  and  his  whole  system  is  depressed  in  consequence. 
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In  such  cases  I  have  known  the  greatest  benefit  result  from  an 
operation,  combined  with  the  formation  of  an  issue  in  the  arm, 
the  use  of  a  proper  diet,  and  the  administration  of  cod-liver  oil, 
quinine,  iron,  and  other  appropriate  remedies.  Not  only  has 
the  fistula  healed,  but  the  general  health  has  improved,  the 
patient  has  gained  flesh,  and  the  physical  signs  of  pulmonary 
disease  have  materially  decreased. 

Chronic  peritonitis,  which  sometimes  occurs  in  connection  with 
the  deposit  of  tubercle  in  the  peritoneum,  is  little  under  the 
control  of  medicine.  Calomel,  which  is  often  serviceable  in 
ordinary  peritonitis,  very  generally  proves  mischievous  in  this 
form  of  disease ;  and  perhaps  opium,  iodide  of  potassium,  and 
cod-liver  oil  are  the  internal  remedies  which  are  not  only  most 
likely  to  aff*ord  relief  to  the  local  irritation,  but  also  best  calcu- 
lated to  subdue  the  constitutional  irritation.  Externally,  ap- 
plications of  a  remedial  nature  can  be  made,  which,  if  they  are 
unequal  to  arrest  the  disease,  are  yet  eflScacious  in  mitigating  its 
symptoms  and  aff*ording  comfort  to  the  patient.  Amongst  these 
may  be  mentioned  bran  or  mustard  poultices,  or  poppy  or  tur- 
pentine fomentations,  or,  better  still,  a  lotion  containing  lauda- 
num, belladonna,  iodine,  and  glycerine,  kept  constantly  applied 
to  the  abdomen  on  a  piece  of  lint  covered  with  flannel. 

Except  in  connection  with  the  deposit  of  tubercle  in  the  brain 
or  its  membranes,  delipium  is  of  rare  occurrence  in  phthisis,  and 
does  not  require  any  special  treatment;  but  when  meningitis 
occurs  it  must  be  treated  on  general  principles  by  calomel  and 
active  purgation,  aided  by  a  blister  to  the  nape  of  the  neck,  the 
application  of  cold  to  the  head,  and,  if  necessary,  of  a  few  leeches 
to  the  temples — the  extent  to  which  the  treatment  is  carried 
being  modified  by  the  tubercular  character  of  the  disease  and 
the  constitutional  power  of  the  patient.  As  soon  as  the  first 
fury  of  the  attack  is  overpast,  iodide  of  potassium,  with  iodide 
of  iron  and  cod-liver  oil,  are  the  appropriate  remedies. 

A  few  words  may  be  added  respecting  the  treatment  of  acute 
phthisis.  Theoretically,  there  is  no  reason  why  the  symptoms 
should  not  be  comBJited  on  general  principles,  and  practically,  I 
believe  the  adoption  of  those  principles  will  afibrd  the  patient 
the  best  chance  of  obtaining  relief.  This  form  of  disease  is 
characterized  by  so  much  asthenia  that  the  abstraction  of  blood 
cannot  be  right,  however  great  the  pulmonary  congestion  may 
appear  to  be,  and  dry  cuppings  and  counter-irritation  are  the 
expedients  which  locally  offer  most  chances  of  benefit.  The 
action  of  these  external  remedies  should  be  assisted  by  the  in- 
ternal administration  of  salines,  digitalis,  aconite,  the  veratrum 
viride,  the  prunus  virginiana,  and  sedatives.     If  the  depression 
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"be  not  very  great,  and  the  existence  of  fine  crepitation  gives 
evidence  of  inflammatory  mischief  in  the  lungs,  some  antimonial 
wine  may  be  cautiously  added ;  and  if  the  attack  be  complicated 
by  pleurisy,  it  may  be  necessary  to  give  opium  and  small  doses 
of  calomel.  In  most  instances,  however,  the  use  of  fomenta- 
tions and  judicious  counter-irritation  will  supersede  the  necessity 
for  more  active  treatment.  The  immersion  of  the  feet  and  legs 
in  hot  water  for  the  space  of  an  hour  is  useful  in  inducing  revul- 
sive action  and  promoting  perspiration  if  the  skin  is  hot  and  dry. 
When  the  more  acute  symptoms  have  subsided,  and  the  state  of 
the  tongue  indicates  an  improved  condition  of  the  digestive  or- 
gans, cod-liver  oil  should  be  prescribed,  and  the  other  remedies 
given  which  prove  serviceable  in  chronic  forms  of  the  malady. 


CHAPTER    V. 

IXTRA-THORACIC  TUMORS. 

In  the  sections  devoted  to  percussion  and  auscultation  fre- 
quent reference  was  made  to  the  signs  produced  by  intra-thoracic 
tumors,  and  the  subject  was  partially  mooted  again  when  tuber- 
culous enlargement  of  the  bronchial  glands  was  under  discussion. 
It  may  be  desirable,  however,  to  point  out  more  distinctly  what 
Can  and  what  cannot  be  done  towards  their  diagnosis  and  treat- 
Oaent. 

It  should  be  premised  that  tumors  in  the  chest  are  either 
aneurismal  or  produced  by  morbid  growths  or  deposits,  usually 
of  a  malignant  or  scrofulous  character.     Malignant  tumors  are 
sometimes  attached  to  the  parietes  of  the  chest,  but  more  com- 
monly, like  aneurism,  they  are  developed  in  the  mediastina,  and 
ordinarily  take  their  origin  in  the  glandular  structures.     The 
nature  of  the  growth  has  little  influence  on  the  symptoms  pro- 
duced, for  the  phenomena  are  not  peculiar  to  any  special  form 
of  disease,  but  are  referable  to  the  interference  with  the  respira- 
tion and  circulation  produced  by  the  pressure  of  the  tumor  on 
the  surrounding  parts.     Thus  the  physical  signs  and  general 
symptoms  vary  not  only  with  the  seat  and  origin  of  the  tumor, 
but  with  the  size  which  it  has  attained,  the  direction  in  which  it 
enlarges,  and  the  nature  of  the  organs  on  which  consequently 
it  exerts  pressure. 

The  physical  signs  are  of  two  kinds,  viz.,  those  which  indi- 
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cate  the  presence  of  consolidation  and  those  which  bcftpeHk 
pressure  on  the  adjacent  structures.     When  the  tumor  is  at- 
tttched  to  the  parietes  or  occupies  the  interior  portion  of  ilie 
chest,  there  will  be  intense  dulness  on  percussion  in  the  region 
of  the  tumor  and  siroogly  noarked  parietal  resistance;  weakufi^, 
or  absence,  or  some  modification  of  the  respiratory  sounds;  ami 
according  as  the  tumor  is  large  or  small,  and  of  an  inekstio  &r 
of  a  vibratile  nature,  tliere  will  be  increase  or  absence  of  rocal 
resonance  and  vocal    fremitus,  and   increased  transmission  or 
otherwise  of  the  sounds  of  the  heart.     But  the  signs  of  pres- 
sure will  be  even  more  important.     The  intercostal  spaces  may 
bulge  under  the  iutluencc  of  the  pressure  from  within,  and  evea 
the  bony  structures,  such   as   the   ribs,  the   sternum,  and  the 
clavicles,  may  gradually  wear    away,  until    perforation    takes 
place,  and  tlie  tumor  presents  itself  externally.      Indeed,  cir- 
cumscribed pidstition  is  often  felt,  and  with  it  a  thrill   trans- 
mitted  from   the   heart   or   large  vessels.     The   heart   may  be 
pushed  out  of  its  place,  or  the  aorta  may  be  compressed,  occa- 
sioning systolic  murmur;    or  the   innominate   and    subclavian 
arteries  may  be  pressed  upon,  witli   the  effect  of  producing  in* 
nominate  and  subclavian  systolic  murmurs,  and  weakness  of  the 
corresponding  carotid  and  radial  pulses;  or  the  superior  vena 
cava  may  be  compressed  or  surroumled  by  the  tumor,  in  which 
cases  the  venous  circulation   is  interfered  with,  so  that  disten- 
sion of  the  jugular,  suhelavian,  axillary,  and  other  veins  occurs, 
tortuous  and  swollen  veins  show  themselves  superficially  on  the 
chest  and  abdomen,  oedema  commences  in  the  face,  neek  and 
arm,  and   upper  part  of  the  body,  and  ultimately  the  patient 
becomes  drowsy  from  congestion  of  the  brain  and  stagnation  of 
the  blood  in  the  venous  sinuses  of  the  dura  mater;  or  the  pul- 
monary artery  may  be  subjected  to  pressure,  which  may  induce 
a  systolic  pulmonary  murmur,  dyspnoea  consequent  on  a  de- 
ficiency in  the  supply  of  blood  to  the  lungs,  and  intense  conges- 
tion in  the  whole  venous  system  ;   or  the  pulmonary  veins  may 
be   more   especially  subjected  to  pressure,   whereby  dyspncea, 
haemoptysis,  cedema  of  tlie  lungs,  and  hydrothorax,  will  be  pro* 
duced;  or  the  inferior  cava  mny  be  pressed  upon,  and  conges- 
tion of  all  the  abdominal  organs  produced,  together  with  distrn- 
sion  of   the  veins  of  the  lower  extremities,  and  ultimately  of 
ascites  and  cedema  of  the  h^gs  and  thighs  ;  or  the  bronchi  may 
be  pressed  u^nju  and  irritated,  so  tluit  increased  mucous  secre- 
tion is  induced,  accompanied  by  rfiles,  rhonchi,  and  prolonged 
expiration ;  yet  further,  the  brouelii  may  even  be  perforated  by 
the  pressure,  and  hemorrhage  may  take  place,  with  frequently 
recurring  haemoptysis,  and  a  violent,  spasmodic,  ringing  cough; 
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the  lung  Itself  may  be  seriously  encroaclied  upon  and  de- 
ved  of  air  l*y  the  long  continuance  of  pressure,  until  respira- 
n  cen;^es  to  bi'  heard  over  the  piirt,  and  percussion  elicits  in* 
ten.se  dtdness  ;  or  the  tunn^r  may  give  rise  to  excessive  local 
irritat^pn,  and  pleurisy,  lironcbiiiH,  or  pneumonia,  may  be  set  up, 
or  the  ve§«8els  supplying  the  lung  tBay  be  pressed  upon,  and  its 
autrition  ^o  far  interfered  with  thiit  gangreiie  of  the  part  may 
be  the  result  J  When  the  tumor  occupies  the  central  and  pos- 
terior portions  of  the  chesty  the  ilulness  on  percu^ision  is  seltlom 
so  marketl  as  in  the  former  instances,  and  may  not  be  percepti- 
ble on  gentle  percussion,  though  it  is  brought  out  by  a  forcible 
stroke. 

The  auscultatory  signs  are  very  variable,  being  modified  by 
the  size  and  physical  nature  of  the  tumor,  and  by  its  precise 
relation  to  the  surrounding  organs  and  the  walls  of  tlie  chest. 
Sometimes  the  breathing  is  weak  or  almost  absent,  eitlier 
locally  or  over  an  entire  side,  and  vocal  resonance  and  vocal 
fremitus  are  also  absent:  but  not  unfrequently,  when  the  tra- 
chea or  the  larger  bronchi  are  pressed  upon,  the  percussion -note 
is  of  a  tubular  or  amphoric  character:  the  breuthiug,  instead  of 
being  weak  or  id)St'rit,  may  he  intensely  loud  and  ttibular, 
the  expiratory  sound  prolonged,  the  vocal  fremitus  and  vocal 
resonance  increased,  and  the  cardiac  sounds  transmitted  far  be- 
yond their  usnal  limit.  If  the  phrenic  and  the  vagi  nerves  or 
the  pulmonary  (dexus  are  pressed  upon  hy  the  tumor,  disturb- 
ance occurs  in  tbe  respiration  ;  whilst,  if  the  recurrent  nerve  is 
implicated,  aphonia  or  some  other  modification  of  the  voice  is 
induced.  If,  as  often  happens,  the  oesophagus  is  pressed  upon, 
dysphagia  is  the  inevitable  result,  and  if  it  is  perforated  hiema- 
temesis  may  occur;  if  the  thoracic  duct  were  compressed, 
emaciation  would  proceed  with  extreme  rapidity;  if  tbe  trachea 
IB  suhjected  to  pressine,  strididous  breathing  and  weakness  of  I 
voice  are  induced,  the  cough,  which  is  paroxysmal,  is  eitlier 
very  weak  or  else  loud,  shrill,  and  chmging,  and  the  expectora- 
tion is  often  streaked  with  blood.  The  trachea,  the  bronchi, 
the  pulmonary  artery,  the  oDsophagus,  and  other  structures,  are 
liable  to  be  perforated  by  the  tumor. 

The  general  symptoms  of  intra-thoracic  tumor  possess  little 
of  a  distinctive  character.  A  tumor  may  long  exist  in  the  chest, 
without  giving  rise  to  any  notable  symptoms,  and  tbe  patient 
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*  For  tbf»  dctailR  of  a  remftrkiibk*  ia^inncxj  of  |Hi1roonury  ^angrenp,  which 
occurrtni  untjer  my  care  in  St.  Gt^orjuje's  Hospital,  as  thv  rt'sult  of  pr<*r»5iire 
by  ftn  ftneiiristiitil  timior^  h^l^  •*  Hojtpittit  Pogl-morteai  Rt'^ister  urn]  i'ase- 
book/'  for  Ft'brvuirv  3d,  18(50^  iindt?r  the  head  t>f  H^,rirj  Barnes -,  ultM) 
"  Tmns.  Path.  Soc.,'"  vol  x^  p.  02. 
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maj  not  he  aware  of  its  presence  until  it*  derelopment  has  led 
to  pr#r*ftare  on  the  sarrouriding  stracturea.  Then  occur  pain, 
whic}i  h  variable  in  amount,  and  i»  »:*metimes  altogether  absent, 
bat  which,  when  constant,  as  it  often  is  in  the  spine  at  the  junc- 
tion of  the  neck  and  back,  is  a  symptom  of  grave  significance ; 
dyspncea,  frequently  influenced  by  posture;  wheeling  and  stri- 
dor, more  or  less  distinctly  marked,  and  peculiarly  so  with  the 
expiration;  cough  of  a  paroxysmal  character  and  peculiarly 
weak,  or  else  loud,  ringing,  and  of  a  metallic  quality ;  expecto- 
ration, which  for  a  long  time  is  simply  catarrhal,  or  else  consists 
of  clear,  gelatiniform  mucus,  which  may  subsequently  become 
bUxKl-tinged  or  more  or  less  largely  mixed  with  blood ;  palpita- 
tion ;  frequent  attacks  of  giddiness  and  fainting:  excessive  rest- 
lessness during  the  day  and  want  of  sleep  and  slight  wandering 
at  night.  Oftentimes  the  patient  is  able  to  obtain  repose  in  one 
position  only — the  posture  which  happens,  by  force  of  gravity, 
to  relieve  the  suffering  organ  from  the  pressure  of  the  tumor. 
Thus,  he  sometimes  sits  erect  in  bed ;  or  remains  day  and  night 
in  an  arm-chair,  afraid  to  go  to  bed ;  or,  sitting  erect,  he  may 
lean  towards  one  side  or  the  other;  or  he  may  lie  down  in  bed 
comfortably  on  one  side,  though  the  least  attempt  to  move  on 
to  the  other  will  induce  violent  spasmodic  cough  and  a  sense  of 
impending  suffocation  ;  or,  again,  he  may  lean  forward,  with  his 
elbows  resting  on  his  knees,  and  his  head  supported  by  his  hands. 
In  addition  to  these  symptoms,  there  may  be  inequality  or  entire 
absence  of  the  pulse  al  one  or  both  wrists,  inequality  of  the  pu- 
pils arising  from  pressure  on  the  sympathetic  nerve,  ptosis  of 
the  eyelid,  <lifficulty  in  swallowing,  lijemateniesis,  aphonia,  dis- 
tension of  the  superficial  veins,  an<l  adema  of  the  face,  trunk 
or  limbs,  according  as  the  tumor  presses  on  one  organ  or  another. 
There  are  four  circumstances  which  will  sometimes  enable  us 
to  arrive  approximately  at  a  decision  as  to  whether  a  tumor  in 
the  chest  is  aneurismal,  malignant,  or  scrofulous.  The  first  is 
the  existence  of  aneurism,  or  malignant  or  scrofulous  disease 
elsewhere  in  the  body.  The  second  is  that  when  the  tumor  is 
aneurismal  it  is  seldom  accompanied  by  local  inflammation,  and 
that  a  murmur  may  be  sometimes  heard  in  a  distant  part  of  the 
chest,  although  none  exists  in  the  region  of  the  heart;  or  a  loud 
murmur  may  exist  in  both  situations,  but  may  be  lost  or  almost 
inaudible  at  intermediate  points.  The  third  is  that  the  symp- 
toms induced  by  the  pressure  of  an  aneurismal  tumor  are  apt 
to  be  extremely  variable.  A  <liseased  mass,  whether  malignant, 
scrofulous,  or  fibrous,  having  broad  and  firm  adhesions  in  the 
chest — arising,  that  is,  from  a  broad,  extended  surface,  as  such 
masses  do  almost  invariably — would  not  be  influenced  by  change 
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of  posture  sufficiently  to  effect  any  material  diminution  io  the 
timount  of  preaaure,  whether  on  the  spine,  the  cjesophagus,  tiie 
bronchi  or  other  parts ;  ^^hereas  an  anetiriymal  tumor,  arising, 
as  it  often  does,  froni  a  narrow  base,  and  attached  only  to  a  vessel 
which  admits  of  considerable  motion,  may  have  its  position 
altered  considerably  by  gravity  alone,  so  that  the  suffering  organ 
may  be  relieved  by  change  of  posture,  and  the  symptoms  refer- 
able to  posture  may  be  mitigated.  The  fourth  is  one  to  which 
attention  was  first  directed  by  Dr.  George  Budd,'  viz.,  that 
when  the  tumor  is  cancerous,  it  is  more  apt  than  in  tlic  other 
cases  to  be  accompanied  by  locrtl  symptoms  of  an  inflammatory 
nature,  a  circumstance  which  is  due  to  the  fact  that  malignant 
growths  often  involve  the  root  of  the  lungs,  and  implicate  or 
destroy  the  greater  part  of  the  nerves  which  supply  those  or- 
gans. The  result  is  that  the  nutrition  of  the  lungs  is  interfered 
with,  and  intfammation  is  set  up,  just  as  inflammatory  destruc- 
tion of  the  eyeball  ensues  after  division  of  the  fifth  nerve  within, 
the  cranium. 

It  is  not  diflScult  to  distinguish  intra-thoracic  tumors  from  the 
effect  of  phthisis,  pneumonia,  ajid  pleurisy,  though,  in  the  ab- 
sence of  a  careful  physical  examination  of  the  chest,  mistakes 
of  this  kind  have  been  made.  Thus  intra-thoracic  tumors  may 
produce  modifications  of  the  percussion-sound,  the  respiratory 
sounds,  and  the  vocal  resonance,  analogous  to  those  which  ac- 
company phthisis;  and  may  also  give  rise  to  r&les  and  rhonchi, 
which  are  not  distinguishable  from  those  which  are  met  with  in 
that  disease.  But  the  probability  is  that  in  the  former  case  the 
abnormal  phenomena  would  be  confined  to  one  side  of  the  chest, 
whereas  in  phthisis  they  almost  always  exist  in  both ;  that  the 
course  which  the  disease  has  run  would  not  tally  with  that  which 
phthisis  ordinarily  pursues;  and  that  the  appearance  of  the  pa- 
tient and  the  cliaracter  and  intensity  of  the  general  symptoms 
vrould  not  correspond  with  those  which  would  be  expected  at 
the  particular  stage  of  the  tubercular  disorder  which  the  physi- 
cal signs  wouhi  appear  to  indicate.  Further,  in  the  case  of 
malignant  disease  the  cervical  glands,  and  especially  those  im- 
mediately above  the  claviclt%  are  very  prone  to  be  affected* 
The  aphonia,  winch  results  from  pressure  on  the  recurrent  nerve, 
is  apt  sometimes  to  complicate  the  case,  and  cause  it  to  simu- 
late laryngeal  phthisis ;  but  the  voice,  though  weak,  or  even 
whispering,  will  not  be  materially  iiltered  in  tone,  whereas,  in 
laryngeal  phthisis,  it  would  not  only  be  weak,  but  thoroughly 
hoarae,  harsh,  and  altered  in  character.    The  oidy  case  in  which 

*  *^  j\kMl.-Chir.  Trans,"  vol.  xVii. 
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any  doubt  ought  to  arise  is  when  a  mass  of  enlarged  bronchial 
glands  excites  symptoms  of  pressure  coincidentally  with  the 
symptoms  of  phthisis,  luid  even  then  the  evidence  of  intra-lho- 
racic  pre.s.sure,  interpreted  throutrh  the  agency  of  the  tubercnliir 
disease  in  the  lungs j  ought  to  indicate  the  existence  and  the  na- 
ture of  the  intra-thoracic  tumor. 

With  regard  to  pneumonia,  its  whole  course  is  so  unlike  that 
of  an  intra-tlioraeic  tumor  tliat  tliere  is  no  possibility  of  the  two 
diseases  being  confounded,  unless  ilie  patient  be  not  seen  until 
all  active  symptoms  have  subs ii led.  Even  then  the  absence  of 
the  widespread  tubular  breatliiug  and  increased  vocal  fremitos 
and  vocal  resonance  which  characterize  pneumonia,  and,  on  the 
other  hand,  the  presence  of  intense  dulness  on  percussion,  and 
of  hfemoptysis  and  red  gelatintform  expectoration,  together  with 
enhirgement  of  the  side,  and  the  existence  of  signs  resulting  from 
the  pressure  and  ulceration  which  usually  accompany  intra-tho- 
racic  tumors,  ought  to  leave  little  doubt  as  to  the  true  natareof 
the  disorder. 

The  symptoms  produced  by  chronic  pleurisy,  especially  when 
it  is  circumscribed,  are  somewhat  more  perplexing,  but  ought  to 
be  unravelled  without  much  difficulty.  The  intensity  of  the 
dulness  on  percussion  may  not  vary  greatly  in  the  two  cases, 
neither  may  the  limits  of  the  dulness  be  altered  materially  by 
change  of  posture,  and  in  both  cases  the  vocal  fremitus  and  vocnl 
resonance  may  be  annihilated;  hut  in  chronic  pleurisy  the  en- 
largement  of  the  side  will  be  uniform,  and  the  intercostal  spaces 
will  often  be  ccuivex,  flnctuation  will  be  perceptible  in  them,  and 
there  will  not  be  enlargement  of  the  superficial  veins  of  the  cbest 
or  other  signs  referable  to  circumscrihed  pressure ;  whereas,  in 
the  case  of  intra-thoraeic  tumor,  the  side,  if  altered  in  form, 
will  be  irregularly  enlarged,  there  will  be  no  intercostal  fluctua- 
tion, and  signs  of  circumscrihed  pressure  will  almost  certainly 
present  themselves:  there  will  usually  be  found  some  spots  with- 
in the  area  of  dulness,  where  the  percussion-sound  is  not  com- 
pletely gone  or  where  the  hollow  breathing-sound  is  still  to  be 
heard,  which  could  not  well  he  if  liquid  were  the  cause  of  dul- 
ness, and  there  will  often  be  hnemoptysis  and  red  or  colorlen 
gelatintform  mucous  expectoration. 

Of  course,  if  intra-thoracic  tumor  coexists  with  chronic  pleu* 
risy,  and  the  pleuritic  eifusion  be  on  the  same  side  as  the  tumor, 
the  diagnosis  is  more  difficult,  the  more  so  when  the  early  his- 
tory of  the  disease  w  watiting.  But  if  the  signs  produced  by 
pressure  on  the  intra-thoracic  organs  are  present,  it  is  certain 
tliat  some  intra-thoracic  tumor  exists,  and  the  probability  will 
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be  that  the  pleurisy  is  a  mere  accidental  complication,  excited 
by  the  irritation  of  the  tumor. 

The  causes  and  modes  of  death  in  these  cases  of  intra-thoracic 
tumors  are  various.  In  most  instances  the  patient  lingers  on, 
the  sense  of  oppression  and  the  distress  of  breathing  gradually 
increasing,  until  at  length  the  appetite  fails,  he  becomes  wretch- 
edly thin,  and,  worn  out  by  want  of  sleep  and  oppressed  with 
anasarca,  he  sinks  thoroughly  exhausted.  But  sometimes  he 
gradually  succumbs  in  consequence  of  the  interference  with  the 
respiration  induced  by  pressure  on  the  par  vagum,  or  on  the 
phrenic  nerve,  or  on  the  pulmonary  plexus,  or  by  obstruction  of 
the  pulmonary  artery ;  or  he  sinks  rapidly  from  hemorrhage 
resulting  from  perforation  of  the  pulmonary  artery  or  one  of  the 
larger  vessels,  or,  in  the  case  of  an  aneurismal  tumor,  from  the 
giving  way  of  the  aneurismal  sac ;  or  he  is  cut  off  by  pneumonia, 
sometimes  followed  by  gangrene  resulting  from  pressure  of  the 
morbid  mass ;  or  he  dies  suddenly  from  spasm  of  the  glottis,  in- 
duced by  pressure  on  the  recurrent  nerve. 

The  treatment  is  necessarily  of  a  palliative  nature,  and  when 
the  disease  is  far  advanced  our  utmost  efforts  are  of  little  avail 
to  give  even  temporary  relief ;  but  in  the  earlier  stages  much 
good  may  be  effected  by  remedies  calculated  to  tranquillize  the 
circulation  and  regulate  the  secretions,  and  also,  as  occasion 
may  require,  by  dry  cupping,  blisters,  poultices,  opiate  and 
iodine  lotions,  and  other  local  applications,  which  have  the 
effect  of  subduing  pain,  relieving  local  inflammation,  and  pro- 
ducing absorption  of  the  inflammatory  matters  which  have  been 
effused. 
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Abdominal  respiration,  its  character  and 

indicational  value,  91 
Acephalocysis  in  the  lung,  282 

symptoms    and   physical   signs   pro- 

duced  by,  28.3,  284 
treatment  of,  284  ' 

Adventitious  sounds,  produced  by  the  act  I 
of  breathing,  1.30-153 
table  exhibiting  varieties  of,  154,  155  ! 
iEgophony,  its  character,  mechanism,  and 

indicational  value,  119-123 
Age,   its  influence   on   the  mortality  of 
pneumonia,  245 
of  bronchitis,  289 
of  phthisis,  3f>5,  .3«6 
Air,  capacity  of  lungs  for,  41,  42 

influenced   by   age,   height,   weight, 
and  other  circumstances,  41,  42 
Albuminuria  in  pleurisy,  185 
in  pneumonin,  2.33 
in  phthisis,  40A 
Amphoric   resonance   on    percussion,    its 
character,  mechanism,  and  indi- 
cational value,  64,  65 
of  the  voice,  112 
echo,  its  definition,  158 

its  mechanism,  159,  160 
its  indicational  value,  163,  164 
Anasarca,  its  occurrence  in  phthisis,  407  I 
Aneurism  and  other  mediastinal  tumors,  ' 

differences  in  diagnostic  signs  of,  466 
Aphonia,    partial,    as 'a  consequence   of' 
phthisis,  409  I 

Aphthous  ulceration  of  the  mouth,  treat-  • 
ment  of,  460  I 

Apoplexy,  the  result  of  whooping-cough,  | 
.348 
pulmonary,  its  definition,  its  varie- 
ties and  causes,  276,  277 
morbid  anatomy  of.  277,  278 
physical  signs  of,  279 
Arteria  innominata.  murmur  in,  resulting 

from  phthisis,  380 
Asthma,  spasmodic,  .334 
its  varieties,  334,  335 
pathology  of,  335 
exciting  causes  of,  336 
symptoms  of,  334-337 


Asthma,  prognosis  of,  336 
treatment  of,  338-341 
heemic,  its  symptoms,  342 

treatment  of,  343 
paralytic,  symptoms   and   diagnosis 
of,  342 
suggestions  as  to  treatment  of,  342 
hay,  332 

symptoms  of,  332,  333 
duration  of,  333 
treatment  of,  333 
Atrophy  of  the  lungs  in  connection  with 

phthisis,  376 
Auscultation,    its    theory  and    practice, 
77-85 
precautions  to  be  observed  in  em- 
ploying, 84,  85 
Autophony,  its  value  in  diagnosis,  123-125 

Bath,  Turkish,  of  service  in  spasmodic 
asthma,  .341 
and  in  chronic  bronchitis,  309 
Baths,  value  of,  in  bronchitis,  309 

in  phthisis,  455,  456 
Blood,  state  of,  in  pneumonia,  232 

disease  of,  provocative  of  pleurisy,  192 

of  gangrene,  260 
in  haemoptysis,  see  "  Hemoptysis.'* 
Blowing  or  whiffing  respiration,  mechan- 
ism and  indicational  value  of,  99,  1 00 
Brain,   affection   of,    in  connection  with 
pneumonia,  232 
with  phthisis,  377.  408 
inflammation  of,  in  connection  with 

phthisis,  414 
prognosis  of,  415 
Breath,  odor  of,  gangrenous  without  gan- 
grene of  the  lung,  295 
Breathing,  sounds  of,  see  "Respiration;" 
movements  of  the  chest  in.  see  "Res- 
piratory Movements  ;*'  difficulty  of,  see 
"Dyspnoea." 
3ronchi,  dilatation  of,  301 

narrowing  or  obstruction  of,  356,  357 
Bronchial  casts,  nature  of,  324,  325 
their  relation  to  haemoptysis.  324 
glands,  tuberculization  of,  377,  411 
diagnosis  of,  212 
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Bronchial   tnaKle?,    state  of.   in  chronic 
bronchitis  297 
in  aitthma,  334 
respiration,   it?  character  and  mode 
of  production.  86,  87 
Bronchitis,  definition  ol,  284 
can.oe?  of,  284 
acute.  284-294 
chronic.  294-310 

complicated  bj  palmonary  collapee, 

298 

b.T  dilatation  of  the  bronchi.  301 

by  veMcuIar  emphysema.  3 10-320 

bv   plastic    exudation    into   the 

bronchi.  322-:i27 
by  spaum  of  the  bronchial  mus- 
cles, 334 
by   paralysis   of   the   bronchial 
muscles,  342 
associated  with  hay  fever,  332 
with  whooping-cough,  344 
referable  to  various  blood  disorders, 

355 
acute,  symptoms  of,  285 

morbid  anatomy  of,  287 
physical  signs  of.  288 
prognosis  of,  289 
diagnosis  of.  290 
treatment  of,  290 
chronic,  causes  of.  294 
symptoms  of,  295,  296 
fetid  sputa  in,  295 
morbid  anatomy  of.  297 
physical  signs  of,  297 
pulmonary     collapse     resulting 

from,  302 
dilatation  of  the  bronchi  result- 
ing from.  301 
diagnosis'  of,  ."^03 
treatment  of,  304 
plastic.  322 

symptoms  of,  323,  324 
morbid  anatomy  of,  324 
physical  >v^nn  of,  325 
prognosis  of.  325 
treatment  of,  326,  327 
e|ti<iemic.  327 

caused  by  a  specific  poison,  327 
symptoms  of,  327-.*J20 
duration  of.  329 
propTKksis  of.  329 
treatment  of.  330-332 
hiemic,  3.'),'> 

its  trentment,  356 
Bronchophony,  its  character,  mechanism, 

nii<l  indicntional  value,  111,  112 
Bronchorrhopa,  2^»6 

treatment  of,  30.S 
Bubhlinjr  r"ile,  crepitating,  137 
fine.  139 
coarse,   139 
laru'e.  140 
Bulging  of  the  chest,  25 
in  pleuri.«y,  If'iO,  1 75 
in  ]»neumothorax.  218 


'  Bulging,  as  a  result  of  intrathoracic  to- 
j      mors,  464 

Calcareous  matter  expectorated  in  phthi- 
sis, 397 
conditions  under  which  it  isobsenrei 
398 
Callipers,  their  Talae  in  measuring  the 

chest,  38 
Cancer  in  the  chest,  symptoms  of,  4f)3 
diagnosis  of.  466 
treatment  of,  469 
Carnifieation  of  the  lung,  its  character 

and  how  produced,  170 
Casts,    fibrinous,    in    the    expectoration, 
their   appearance,   origin,  and  iadica- 
tional  value,  323.  324 
Catarrh,  dry,  its  symptoms,  295 
Cavernous  respiration,  100,  384 

rries.  140,  .384,  385 
Cavities  in  the  lungs,  tuberonIoas,372-374 
their  physical  signs,  322 
gangrenous,  264 
Cerebral  disturbance,  see  **  Brain,  affec- 
tion of." 
Change  of  air  in  chronic  bronchitis,  309 
in  emphysema,  319 
in  spasmodic  asthma,  338 
in  phthisis,  431 
Chest,  topography  of,  17-23 
alteration  in  form  of,  24 
bulging  of,  25 
retraction  of,  26 
distortion  of,  26 
distortion  of,  as  a  result  of  pleurisy, 

170.  177 
manual  examination  of,  33 
measurement  of.  36 
vital  capacity  of.  40 
measurer, its  value  and  deficiencies,  39 
Chloroform,  inhalation  of.    in  whooping- 
cough.  353 
in  spasmodic  asthtna,  339 
in  em]»hysema.  320 
Clavicles,  twi.-^ting  of,  in  phthisis,  27 
Clicking  r'tles,  humid  and  dry,  their  mech- 
anism and  indicational  value,   142.  143 
Climate,  varieties  of,  and  their  resj^ective 
valiie.o,  431 
artificial,  in  the  Crystal    Palace,    it? 

value  in  phthisis,  431 
efl^ect  of,  in  chronic  broncbiti.s    309 
in  phthisis,  437 
Clubbed  fingers  in  phthisis,  407 
Cod-liver  oil.  in  chronic  bronehitis,  309 
in  pulmonnry  consumption.   444—449 
oronized.  449.  450 
Cogged-wheel   rhythm  of  respiration,    its 

mechanism  and  indicational  value,  97 
Collapse,  pulmonary,  its  causation,  29.^ 
symptoms  of,  300 
morbid  anatomy  of.  299 
]>hy>ical  signs  of,  300 
Compressed  air,  treatment  of  phthisis  bv, 
458 
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!7ompreMed  air,  baths  of,  in  asthma,  341 
yonsonnnce,  doctriDe  of,  how  far  explana- 
tory of  increased  vocal  resonance,  114- 
116 
^onsonatinf^  r^les.  their  character  and  in- 

dicational  value,  145 
^onsamption,    pulmonary,    its    constitu- 
tional origin,  358 

essential  causes  of,  358 

predisposing  and  exciting  causes  of, 
361,  362 

hereditary  nature  of,  362 

age  at  which  it  occurs,  365 

effect  of  cold  and  wet  in  producing,  366 

anatomical  characters  of,  368 

TomicsD  in,  371-376 

pneumothorax  the  result  of.  374-376 

atrophy  of  lung  resulting  from,  376 

tuberculization  of  bronchial  glands  in 
connection  with,  377,  411 

other  seats  of  tubercle  in  connection 
with,  377,  378 

phyf»ical  signs  of,  379-385 

varieties  of,  385 

course  of  ordinary  chronic,  386 

course  of  acute,  391 

temperature  of  body  in,  392-394 

course  of  latent,  394 

general  symptoms  of,  396 

character  of  expectoration  in,  396 

complications  of,  408 

treatment  of  complications  of, 454-462 

spitting  of  blood  in,  399 

diagnosis  of,  416 

combinations  of  symptoms  suggestive 
of,  416 

prognosis  of,  419 

arrest  of.  419-422 

cases   illustrative  of  recovery  from, 
422-426 

symptoms  which  indicate  the  proba- 
bility of  recovery  from,  427 

average  duration  of,  427 

effect  of  pregnancy  on,  429 

is  the  disease  contagious  ?  430 

treatment  of.  431 

change  of  climate  in,  431 

clothing  in,  439 

diet  in,  441 

exercise  in,  439 

cod-liver  oil  in,  444 

pancreatic  emulsion  in,  450 

mineral  waters  in,  451 

baths  in.  455 

table  showing  the  ratio  of  deaths  from 
consumption  at  different  periods  of 
life,  366 
Postal  movements,  27 

influence  of  age  on,  29 

in  disease,  29-32 
yonnter-irritation,  value  of,  in  pleurisy, 
199 

in  pneumonia,  251  and  255 

in  bronchitis,  292 

in  phthisis,  454,  455 


Cracked-pot  sound,  its  mechanism  and  in- 

dicational  value,  64.65 
Crackling  r^le,  see  "  Clicking  rille.*' 
Crepitation,  its   mechanism  and  indica- 
tional  value,  136,  148 
falsely  attributed  to  the  unfolding  of 

the  lung-tissue,  145 
sounds  which  simulate,  146,  149 
Cretaceous  matter  in  the  sputa  of  phthisis, 

397 
Crumpling  sound,   its   true    nature    and 

diagnostic  value,  148 
Curvature  of  the  spine  as  a  consequence  of 
pleurisy,  26 

Death,  modes  of,  in  consumption,  386-^396 

from  intrathoracic  tumors,  468 
Delirium  in  connection  with  pneumonia, 
232 
with  phthisis,  408-414 
treatment  of,  462 
Diagnosis,  principles  of  physical,  17-22 
Diarrhoea,  phthisical,  its  peculiarities,  405 

its  treatment.  460 
Dilatation  of  the  bronchia  complication 
of  bronchitis,  301 
its    morbid    anatomy   and    physical 

signs,  302,  303 
diagnosis  of,  303.  304 
Distortion  of  chest,  26 

produced  by  pleurisy,  170,  177 
Drainage,  system  of,  recommended  in  em- 
pyema, 209 
Dropsy  in  connection  with  phthisis,  409 
Dyspepsia  in  connection   with   phthisis, 

404 
Dysphagia  resulting  from  phthisis,  410 
Dyspnoea  caused  by  emphysema,  313 
accompanying  phthisis,  401 

Echo,  amphoric,  its  definition.  158 

its  mechanism  and  indicational  value, 
158,  159 
Elevation  movement  of  the  chest  assooia- 

ted  with  the  expansion  movement,  27 
Emaciation  in  chronic  bronchitis,  295 

in  phthisis,  402 
Embolism  in  phthisis,  407 
Emphysema,  vesicular,  hereditary  nature 
of,  310 
causes  and  seat  of,  311,  313 
morbid  anatomy  of,  315 
physical  signs  and  symptoms  of.  316 
seldom  associated  with  phthisis,  312 
the  result  of  whooping-cough,  348 
pneumothorax  produced  by,  317 
treatment  of,  319,  320 
interlobular,  definition  and  symptoms 

of,  320 
morbid  anatomy  of,  322 
Empyema,  elass  of  patients  in  which  it 
•     occurs,  177,  190 
pulsatinj^,  may  be  mistaken  for  aneu- 
rism, its  diagnosis,  1 77 
paraeentesifl  thoracis  in,  205,  206 


^^^^T^^^^^^^^^^^^T^BEX^^^^^^^^^^^^^^B 

^^^H            Empjema,  ayflteto  of  drnin&ge  in,  2Qf> 

Gurgling  r.lle,  it«  m«crbani«m  and  Indies- 

^^^H                    prognosis  oC  210-212 

tionel  raloe,  140 

^^^H            Kntoxoa  of  Inngt,  we  '*  Acepbalooyiti  in 

causes  of  temporary  CMtatioii  of,  111 

^^m                  the 

^^^H             Epiglottic,   uleerntion    of»   in   ooQneetloD 

^^^H                         with  pbtkti»;«,  ."$77 

Hfljmie  astbma,  it«  ftymptomf,  342 

^^^H                     dy^phti^in  productid  hj,  410 

treatment  of,  343 

^^^H            Exmj^gprated    rettplrntioD,  its  osUMi  and 

Hair,    falling  off,  a  symptom  of  pbtbiiii. 

^^^H                 ohiirMter,  9.V95 

407 

^^^H            Bjcmr^iiie,  iienefictal  effect  of,  in  phtbiflis 

Harsh  respiration,  it«  mecbenifm  aitd  ia- 

^^^H                 paTmoDaliK,  489 

fiic»tional  vnlue,  98,  9S» 

^^^H              KxpnD^ton  rnovetnent  of  th«  flheti,  27 

Hay  fever,  332 

^^^H             Ezpectomtifin,  #&e  "Sputa.'* 

its  symptoms,  S32 

^^^^L            Expiration,  mechauiitin  of  lonndi  in,  88, 

its  trentment,  333 

^^^^H 

Haemoptysis,  ^i^ntfieanerc  of,  in  reUtiooto 

^^^^^H           d«gre«  of  ezpukire  power  exerted  io, 

consumption.  2l>i^  39V 

^^^^1 

rarely  induced  withoat  the  extttenre 

^^^^^^H           prolonged,  me^^bnni^m  of,  and  indica- 

of  organic  di»eai«  within  tbetbeet. 

^^■^                            value,  98,  n 

271 

sign ifitj^j nee  of  the  quantity  and  color 

of  blood  in,  273,  274 

^^^H             Fistnln  in   nno,  conninition  of.  with  put- 

diJignosna  of.  27i 

^^^H                         mf>n^t7  non^Draptian,  378 

treatment  of,  280 

^^^H                      treiitasent  ot\  ift] 

Hflcmorrhage,  pulmonary,  269 

^^H            Flattening  of  cheai-walli  in  pbthisia,  2^, 

Siiort'e  and  signifioHnce  of.  270 

^^H 

in  relation  to  eon«amptinn,  270,  30$ 

^^^H             FinotoBtion,  inteTCostal.  in  plpurisy,   171 

fjnanlitv  of  blood  ejected  in,  273 

^^^1                      in  hjdrapn^nmotbnrax.  219 

difljjnoj»i(t  of,  275 

^^^1             Fremitui,  vi>cal,  h^c  "  Voc*nl  Tibrntion  ;" 

puhnonary  epoolexy  resulting  frovL 

^^^1                lujtiiire,  see  '^  Tua»(ire-fr0tnitU9  \*^  frio- 

l^B 

^^^B                 lion.  Mee,  "Friotioti-treraitufi/' 

ha^mothorflx  eaused  by,  277             ^^^| 

^^^H            Friction-  fremituii  or  ttirill,   how  oinwd, 

morbid  auntomr  nf  277                    ^^^| 

^^H 

pbyRical  signr  of,  279                          ^H 

^^^^^^^             in  pleumj,  171 

treatment  ot  280                                  ^^H 

^^^^^^L           sound,  p1euritif^«   ltd  mecfaaniani  and 

^^^^^^H 

378 

^^^^^H 

Hsemot borax,  it«  causes,  symptomt,  and 

^^^^^^^H           timnln  1  ed  it  Y  rtionelii  in  olironi<s  bron- 

treatment,  224.  226 

^^^^^K 

Head  symptoms,  i«e*»  **  6rnin,nfrection  oC 

^^^^^^H          dittfcnoeis  of  pletiritio  And  periemrdimi, 

and  '* Cerebral  Disliirbanoe."* 

^^^^F 

Hectic  fever,  in  connection  witb  pblbisb 

pulmonalii*.  402 

^^^H            OftlranisTn  in  ^apmodic  mtbmn,  S41 

lIi^patixRtrou  of  Inng,  red,  morbid  anal- 

^^^H                in  paralytic  asthma.  342 

otny  of,  234 

^^^H             Gangrene  nf  tlie  1ung«  tt«  cauees  and  varie- 

pbyfical  Figns  of,  237 

^^^L^               tieit.  2(^0.  2ni 

gray,  morbid  anatomy  of,  236 

^^^^^^H             Mb  c^nnnection    witb  pneumonia  and 

phT?icaI  sifSfifi  nf,  240 

^^^^^^^H                 other  diiieniffept,  2^1 

Hereditnry  ubnnicler  rtf  empbysemi^  SIO 

^^^^^B 

nf  oonj'iiniptiao.  362 

^^^^^H           ajmptomt  tind  oourae  of,  262,  263 

Hoor^ones?,  in  oonoeetion  with  phtbisi«. 

^^^^^H           ipntA  in. 

40?> 

^^^^^^H           pby^ienl  signs  and  morbid  anatomy 

Holloir  percasidoD-iioond,  4A,  47 

^^^^H 

respiration,  99,  100 

^^^^^B^            diaicnoiiij*  nf  2A5.  2m 

HnopitiK- cough,  *eo  **  Wboo ping-con gb," 

^^^V                    treatment  of,  2^6,  2r>7 

Hydatids  in  TnnK  8ymptom«,  and  physical 

^^^^L            61»i}d«,    mvMent«rio,    tu1>fl realization    of, 

signs  of,  im 

^^^^^                378 

treatment  of,  283 

^^^^^^H           Intefftinal,  tnbprCDiiration  of,  ?t78 

Hydrothorax.  it<  causes,  tymplora«,  »tid 

^^^^^^H            cerrieal.  tnbercutirntion  of,  378.  406 

treatment,  222 

^^^^^^^H                    moat  common  in  cbildreo.  406 

its  pby  steal  ^tgns,  223 

^^^^^^H            broncbial,     tubercotiratrofi    of,    377, 

Hydropneumotborax,  it*  f  aiiw«,  212-214 

^^^^H               411 

seat  of  perforation  tn,  215 

^^^^^H           fymptomK  prodnced  by,  4t2 

symptoms  and  physical  fiffki  &t,  118 

^^^^^H     ,      dtii|?nniti«        4i^ 

sMcoumfin-iround  in,  219 

^^^^^H           axillary,  tubercaliiation  of,  377 

prognosis  in,  230 

J 
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Hydropneumothoraz,  treatment  of,  221 
its  connection  with  phthisis,  375 


Infection  in  whooping-coagh,  344 

in  phthisis,  430 
Influenza,  caused   by  a  specific  poison, 
327 
symptoms  and  duration  of,  327 
prognosis  of.  329 
.     treatment  of,  330-332 
Inhalations,  value  of,  in  asthma,  339 
in  consumption,  458 
in  whooping-cough,  354 
Innominate  artery,  murmur  in  accompa- 
nying phthisis,  381,  382 
Inspection  of  the  chest,  how  to  be  con- 
ducted, 23 
Inspiration,  sound  of,  how  caused,  86 
relative  duration  of,  88-91 
retraction  of  chest-walls  during,  29 
Inspiratory  and   expiratory   movemento, 
their    relative   duration,    27,    28 ;    see 
•'Respiratory  movements.'* 
Instruments  for  measuring  the  chest,  36 

their  relative  value,  42 
Intellect  in  phthisis,  see  "Brain,  affec- 
tion of." 
Intercostal  spaces,  state  of,  in  pleurisy, 
171  and  176 
in  empyema,  194 
in  emphysema,  230 
fluctuation,  how  to  be  detected,  36 
its  indicational  value,  36 
Intrathoracic     tumors,     their     physical 
signs  and  general  symptoms,  463- 
466 
diagnosis  of,  466 

causes  of,  and  modes  of  death  result- 
ing from,  468 


Jerking    respiration,    mechanism   of,    in 
phthisis,  96,  97 


Kidneys,  their  affection  in  connection 
with  pleurisy,  185 

with  pneumonia,  226 

with  chronic  bronchitis  and  emphy- 
sema, 314 

with  influenza,  328 

with  phthisis,  378,  406 


Laryngophony,  its  character  and  mecha- 
nism, 106 
Laryngoscope,  its  value  in  the  diagnosis 

of  diseases  of  the  larynx,  411 
Larynx,  affection  of,  in  connection  with 
phthisis,  409-411 
ulceration  of,  how  to  be  treated,  459 
Liver,    its  affection   in  connection   with 
phthisis,  378 


Lobular    pneumonia,    often    confounded 

with  pulmonary  collapse,  298 
Lungs,  resiliency  of,  in  health,  89 

capacity  of,  40,  41 

atrophy  of,  in  connection  with  phthi- 
sis, 376 

resonance  over  healthy,   on  percus- 
sion, 48 

character  of  respiratory  sound  emit- 
ted by  healthy,  85-90 

voice-conducting  power  of  healthy, 
106,  107    . 

portions  of,  most  liable  to  be  affected 
by  tubercle,  373 

tissue  of,  in  the  sputa,  398 


Manual  examination  of  the  chest,  its  in- 

dications,  33-35 
Measurement  of  the  chest,  how  to  be  per- 
formed. 36-41 
its  hidicational  value,  42 
Mediastinal  tumors,  see   "  Intrathoracic 
tumors,"  diagnosis  of,  from  aneurism, 
466 
Meningitis,  tuberculous,  408,  414 
Menstruation,  in  phthisis,  406        * 
Mercurialization,    speedy    and    effective 
mode   of   producing   in   pleurisy,    and 
other  inflammatory  disorders,  198 
Metallic     resonance    on    percussion,   its 
mechanism  and  indicational  value, 
63,  64 
tinkling,  its  character,  160 

its  mechani>*m  and  indicational 

value,  160-164 
in  pneumothorax,  219 
Mineral  waters  in  phthisis,  451 
Mortality  from  pneumonia,  244 
from  acute  bronchitis.  289 
from  phthisis,  365,  366 
Mountains,  ascent  of,  causing  hsemopty- 

sis,  271 
Movements  of  respiration,  27 
of  ribs  in  respiration,  28 
in  disease,  29,  30 
Murmurs,    arterial,   in   connection   with 
phthisis,  381  and  385 
diagnosis   between    pericardial    and 
pleuritic  friction-sounds,  181 


(Edema  of  the  lungs,  causes  of,  267 

varieties  of,  267.  268 

morbid  anatomy  and  physical  signs 
of,  268 

treatment  of,  269 

of  lower  extremities   in   connection 
with  phthisis,  378  and  407 

of  the  chest-walls  in  connection  with 
pleurisy,  171 

in  connection  with  intrathoracic  tu- 
mors, 463 
Orthopnoea,    in    connection    with    acut« 
bronchitis.  285,  286 
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Orthopnoea,  with  emphysema,  313 
with  spaomodio  asthma.  334 
with  pneumothorax,  217 
with  hydrothorax,  223 

Oxygen,   allefi;ed  use  of,  in  treatment  of 
phthisis.  458 

Ozonized  cod-liver  oil  in  phthisis,  449 


Pain,  plenritic,  oauRe  of,  182 

as  a  symptom  of  pneumonia,  227 
Palpation,  indications  derivable  from  it, 

33-36 
Pancreatic  emulsion, when  useful,  450,  451 
Paracentesis   of  the   chest,  when    to   be 
practised  in  pleurisy,  202-204 
how  to  be  performed,  205 
cautions  to  be  observed  in,  205-210 
prognosis  of,  210-212 
when  admissible   in  pneumothorax, 

223 
in  hydrothorax.  224 
in  hsemolhorax  questionable,  225 
Paralytic  asthma,  its  symptoms,  diagno- 

sis,  and  treatment,  342 
Pectoriloquy,  its  character,  mechanism, 

and^ndicational  value,  112-115 
Percussion,  its  object  and  principles  on 
which  it  is  founded,  43 
circumstances  which  govern  the  pro- 
duction of  sound  by,  42,  46 
character  of  sounds  elicited  by,  46-53 
various  modes  of  performing,  53-56 
precautions  to  be  observed  in  per- 
forming, 56-60 
alteration  in  sounds  of,  produced  by 

disease,  60 
sound,    ciiarncter   of     over    healthy 
lung,  4H 
character  of  in  the  various  re- 
gions of  the  chest,  50,  b'A 
variations  in,  observed  irrespec- 
tively (►f  visceral  disease,  53 
tympanitic.  02 
metallic.  03 
tubular,  63 
amphoric.  64 
cr!icked-]>(»t,  64 
wooden.  (58 

abnormally  clear,  sometimes  met 
with  in   pleurisy,   pneumonia, 
and  ])hthisis,  6S-76 
Perforation  of  the  pleura,  see  '*  Pneumo- 
thorax." 
Peritoneum,  tubercular  depo«it  in,  377 
chronic  inflammation  of  in  phthisis, 

37S.  462 
perforati(m  of,  in  ])hthisis,  378 
treatment    of   chronic    inflammation 
of,  4»)2 
Pers])irations    of     j)hthisi8,     how    to    be 

treated.  460 
Pertu-si.-,  see  "Whooping-cough." 
Phthisis  puJmonalis,  see   "Consumption, 
pulmonary." 


Phthisis  acute,  varieties  and  symptoms  of, 
391-393 
chronic,  varieties  and  symptoms  of, 

386-391 
latent,  394 
laryngea,  its  symptoms,  409 

dysphagia  connected  with,  410 

prognosis  of,  411 

value   of    the    laryngoscope    io 

diagnosis  of,  411 
treatment  of,  459 
Physical  diagnosis,  principles  of,  18 
Piles,  connection  of,  with  pulmonary  con- 
sumption, 378 
Plastic  bronchitis,  symptoms  of,  322,  333 
physical  signs  of,  325 
prognosis  of,  325 
treatment  of,  326 
Pleura,  perforation  of,  causes  and  seat  of, 

212-218;  see  "Pneumothorax." 
Pleurisy,  acute,  definition,  167.  168 
general  symptoms  of.  181 
cause  of  pain  in,  182 
temperature  in,  181 
ratio  of  pulse  to  respiration  in, 

184 
morbid  anatomy  of,  169 
physical  signs  of,  171 
variations  observed  in  physical 

signs  of,  1 73 
phenomena  attendant  on,  in  un- 
healthy persons,  177,  178 
difficulty  in  diagnosis  of,  caused 

by  adhesions,  179 
and  by  the  coexistence  of  pneu- 
monia, 180 
distortion  of  chest  produced  by, 

170  and  176 
course  of  acute,  186 
prognosis  of  acute,  193 
diagnosis  of,  194-197 
treatment  of  acute,  197 
its  frequent  occurrence   in   con- 
nection with  phthisis,  376 
chronic,  .statistics  of.   I9U-11»1 

causes  of,  190-192 
empyema  resulting  from,   177,  178 
prognosis  of,  after  tappiug,  212 
statistics  of.  190 

treatment  of.  by  tapping,  201-209 
prognosis  in,  210 
Pleuritic  effusion,  diagnosis  o(,  from  pneu- 
monic consolidation,  194 
friction-sound,    its    mechanism    and 
ch;iracter,  149 
its  varieties,  149,  150 
simulated   by   bronchitic     rhon- 
chus,  134 
pain,  cause  of.  182.  183 
Pleurodynia,  causing   perversion    of  the 

respiratory  movements.  30 
Pleximeters,  their  use,  53.  54 
Pneumatoscope.  its  value  and  its  practical 
deficiencies,  40 
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Pnenmonia,  definition  of,  226 

a  frequent  complication  of  phthisis, 
393-408 
does  not  predispose  to  phthisis, 

246,  247 
table   exhibiting  diagnosis    be- 
tween, and  pleurisy,  194 
acute,  symptoms  of,  226,  227 
state  of  blood  in,  231 
sputa  in,  229 
temperature  in.  231,  232 
herpes  labtalis  in,  232 
cerebral  symptoms  in,  232 
urine  in,  233 
course  of,  234 

morbid  anatomy  of.  234,  235 
physical  signs  of,  237.  238 
value   of   fine  crepitation  as  a 

sign  of,  242 
seat  of,  243 
mortality  of,  244 
influence  of  season  on  mortality 

of,  244 
influence  of  age  on  mortality  of, 

245 
period  of  attack  at  which  death 

occurs,  246 
duration  of,  246 
treatment  of,  247-254 
varieties     of,    their    symptoms, 
morbid      anatomy,      physical 
signs  and   treatment  of,  254- 
260 
chronic,  its  varieties,  their  symptoms, 
morbid    anatomy,    physical    signs 
and  treatment  of,  257-260 
Pneutuothorax.  its  causes,  2l2 
seat  of  perforation  in,  215 
symptoms  and  physical  signs  of,  219 
prognoses  o/,  220 
treatment  of,  221 
cpnnection  of  phthisis  with,  375 
Pregnancy,    influence   of.    on    course   of 

phthisis,  429 
Prei<8ure,   efifect   of,   in   causing   arterial 

murmurs  in  phthisis,  381  and  385 
Puerile   respiration,  characters  and   me- 
chanism of,  91 
Pulmonary  artery,  murmur  in,  associated 
with  phthisis  pulmonalis,  381 
apoplexy,  its  varieties  and  its  causes, 
276,  277 
morbid  anatomy  of,  277 
physical  signs  of,  279 
collapse,    a    complication    of   bron- 
chitis, 298 
symptoms  of,  300,  301 
morbid  anatomy  of,  299 
physical  signs  of,  300 
its  bearing  on  the  prognosis  of 
bronchitis,  301 
consumption,    358;    see   "Consamp 
tion  pulmonary.'* 
Pulsating  empyema,  its  diagnosis,  177, 
178 


RAles,  definition  of,  (note)  131 

their  varieties  and  mechanism,  132- 

137 
crepitant,  137 
fine  bubbling,  139 
coarse  bubbling,  139 
large  bubbling  or  gurgling,  140 
consonating,  145 
splashing  produced  by  succuraion  and 

by  action  of  the  heart,  142 
dry  clicking,  142,  143 
moist  clicking,  143 
table  exhibiting  the  varieties  of,  their 
character,  the  period  of  respiration 
at  which  they  occur,  their  mode  of 
production  and  usual  seat,  154 
Ratio  of  stature  to  the  capacity  of  the 
chest,  41 
of  inspiration  to  expiration  in  health, 

27,  28 
of  pulse  to   respiration  in  pleurisy, 
183 
in  pneumonia,  229 
Regions  of  the  chest,  their  boundaries, 
and  contents,  19-23 
resonance  emitted  by,  on  percussion, 
50,  53 
Resistance,  sensation  of,  on  percussion, 

its  indicational  value,  44 
Resonance  of  the  cough,  its  value  as  an 
aid  to  diagnosis,  124-127 
of  voice  in  health,  106 
in  disease,  108 
precautions  to  be  observed   on 

listening  to,  107 
simple  increase  of,  111 
bronchophonic,  1 1 1 
pectoriloquous,  112 
amphoric,  112 
ffigophonic,  118 
table  exhibiting  the  varieties  of, 

in  health,  126,  127 
in  disease,  128,  129 
on  percussion,  normal,  48 
tympanitic,  62 
metallic,  63 
tubular,  63 
amphoric,  64 
cracked-pot,  64 
wooden,  68 

abnormally  clear,  sometimes  met 
with  in  pleurisy,  pneumonia, 
and  phthisis,  68-75 
Ribs,  motions  of,  in  respiration,  28 
Respiration,  normal,  85-90 
influenced  by  age,  91 
by  size,  92 
by  tight  lacing,  91 
by  nervousness,  92 
abnormal,  92 
puerile,  91 
senile,  90,  91 

alterations  in  intensity  of,  92 
alterations  in  rhythm  of,  93 
alterations  in  quality  of^  93 
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Respiration,  cavernoiu,  100 

table  exhibiting  varieties  of,  in  health , 

103 
and  in  disease,  104,  105 
morbid  sounds  evolved  during  act  of, 

133 
table  exhibiting  varieties  of  morbid 
sounds  evolved  daring  act  of,  154, 
155 
Respiratory  movements,  in  health,  27,  28 
rhythm  of,  27 
influence  of  age  on,  29 
difference  of,  in  men  and  women, 

28,  29 
varieties  of,  in  disease,  29,  30 
sounds,    their     cause,    nature,    and 
rhythm,  86-90 
variations  of,  compatible  with  a 
healthy   stat«   of   the    lungs, 
91-93 
variations  of,  due  to  the  presence 

of  disease,  90-102 
table  exhibiting  varieties  of,  in 

health,  103 
in  disease,  104,  105 
Resiliency  of  the  lungs,  power  of,  89 
Retraction  of  chest-walls,  bow  caused,  26 
during  inspiration,  29 
as  a  result  of  pleurisy,  170  and  177 
in  phthisis,  26  and  382 
during  inspiration  in  emphysema,  316 
Rhonchiul  fremitus,  how  caused,  35 
Rhonchus,  definition  of,  (note)  131 
and  mechanism  of,  131,  132 
sonorous  and  sibilant,  133-136 
Rhythm    of    respiratory    movements    in 
health,  27 
alteration  of,  in  disease,  29-32 
of  re.<|»irat()ry  soumis  in  health,  8a-92 
in  disease,  92-102 
Rupture  of  au  emphysematous  bulla,  322 


Sea-air  beneficial  in  hay  asthma,  333 
►Sea?on,  etlVel  of.   (tn  mortality  of  pneu-  ] 
nioiiiii,  24  (  I 

on  phthi.^i.--,  'M)(\  I 

Senile  re.-piraiion,  character  and  meehan- 

i>m  1)1',  1>(M>2 
Sex,  inlluence  of,  on  the  respiratory  move- 
ment?, 112-116 
Sibilant    rhonelii,   their    mechanisui    and 

indieationul  value,   134-130 
Size  of  chest,  large,  not  an  indication  of 

health,   '2-i 
Smoking  in  spasmodic  asthma,  340 
Sonorous  rhonchi,   their  mechanism  and 

indicational  value,  134-lot) 
Sore  thr«)at  in  C(mnection  with  phthisis, 

403 
Spasmodic  asthma,  334 
Spirouielor,  its  alleged  value  in  a<hneas- 

urement  of  contents  of  the  chest,  4(».  41 
Spitting  of  blood,  see  "  Hemoptysis.  ' 


Splashing  rAle,  mechanism  of.  142 

produced  by  succussion  and  by  aetioD 

of  the  heart,  142 
in  phthisis,  385 
Spleen,  its  affection  in   connection  with 

phthisis,  378 
Splenizalion  of  lung,  its  morbid  anato- 
my, 234 
its  physical  signs,  237 
Sputa  in  pleurisy,  184 
in  pneumonia,  229 
in  gangrene  of  the  lung.  262 
in  oedema  of  the  lung,  268 
in  pulmonary  apoplexy,  277 
in  acute  bronchitis,  285 
in  chronic  bronchitis,  294-296 
fetid  in  chronic  bronchitis.  295 
in  dilatation  of  the  bronefai,  3U2, 304 
in  plastic  bronchitis,  323 
in  emphysema,  314 
in  influenza  or  epidemic  bronchitii, 

328 
in  spasmodic  asthma,  308,  309 
in  whooping  cough,  346 
in  acute  phthisis.  391 
in  chronic  phthisis,  396.  399 
Stethometer,  its  value  in  measuring  the 

expansion  of  the  chest,  36 
Stethoscopes,  their   forms  and  varieties, 
78-81 
precautions  to  be  observed  in  use  of, 
82 
Stomatitis,  or    ''Thrush,''    in   consump- 
tion, 388,  406 
treatment  of,  461 
Subclavian  murmur   in  connection  with 
phthisis,  381 
treatment  of,  381 
Succussion,   mode  of  performing  it,  and 
mechanism  of  simn^l  jiroduced  bv, 
loJi.   1'.7 
value  of,  in  phthisis,  385 
SMUnd  in  hydropneum«>thorax,  219 
Sudamina  in  phthisis,  3V>1 
Sugar  in  the  sputa  of  phlhi>is,  ol'S 
Supplementary  respiration,  its  cause  and 
character,  93 


Table  exhibiting  the  varieties  <»f  respira- 
tion in  health,  l(i3 
and  the  ihanges  which  occur  in 

disease,   104,  105 
the  varieties  of  vt)cal  resonance 

in  health,  12)'),  127 
and  in  disease,  12.s,  129 
the  morbid  sounds  produced  by  the 

act  of  respiration,  164.  l.'>.'» 
the    diagnostic    differences     between 
pleuritic  effusion  and    pneumonic 
consolidation,  194,  195 
the  hereditary  tendency  of    emphy- 
j^ema,  3()| 
and  of  consumption,  3()4 
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Table  exhibiting  the  ages  at  which  cod- 
sumplion  prores  fatal,  366 
the  mortality  from  consumption  in 

different  parts  of  the  world,  367 
the  j>eat  of  tubercle,  377,  378 
the  dingnostio  differences  between  in- 
cipient phthisis  and  bronchitis,  416 
the  average  duration  of  pulmonary 
consumption,  428 
Tapping  the  chest  in  pleurisy,  201 
Temperature  of  the  body  in  pleurisy,  181 
in  pneumonia,  231,  232 
in  acute  bronchitis,  285 
in  phthii>is  pulmonulis,  393,  31)4 
Thoracic  parietes,  effect  of  condition  of, 

on  sound  elicited  on  percussion,  48 
Thorax,  see  '*  Chest." 
Thrill,  vocal,  24 
tussive,  35 

pleuritic  friction,  171 
Thrush,   or   aphthous   ulceration   of  the 
mouth  in  consumption,  see  "Stomati- 
tis.." 
Tinkling,  metallic,  its  character,  mechan- 
ism,and  indioational  value,  160-1 64 
in  pneumothorax,  219 
Topography,  clinical,  ofthechest-wallsjO 
Tracheophony,   its  character  and  mech- 

ani.-tm,  117 
Tracheotomy,  in  tubercular  ulceration  of 

the  larynx,  460 
Tubercle,  definition  of,  368 

its  anatomical  and  chemical  charac- 
ters, 368-370 
seat  of,  in  the  lungs,  373 
other  seats  of,  378,  379 
transformation    and   absorption    of, 

371,  372 
pres.xure   of,    causing    arterial    mur- 
murs, 381.  385 
table  exhibiting  the  seat  of,  378,  379 
inoculation  of,  431 
Tuberculization  of  bronchial  glands,  411 
Tubular    resonance    on    percuxsion,    its 
mechanism,  character,  and  indicational 
value,  64 
Tumors,    intrathoracic,    their    physical 
signs,  462-464 
general  symptoms  and  diagnosis  of, 

466, 467 
modes  of  death  from,  468 
treatment  of,  469 


Tussive  fremitus  or  thrill,  how  caused,  35 
resonance,  its  value  as  an  aid  to  di- 
agnosis,  124-126 
Turkish  bath,  good  effect  of,  in  bronchi- 
tis, 309 
in  spasmodic  asthma,  341 
Tympanitic  resonance  on  percussion,  its 
mechanism,  character,  and  indicational 
value,  62,  63 


Ulceration  of  bowels  in  phthisis,  404 
remarkable   case   of,    without  diar- 
rhoea, (note)  405 

Undulation   perceptible   to  the  touch  in 
intercostal  space  in  pleurisy,  36,  171 

Urine  in  pleurisy,  185 
in  pneumonia,  233 

in  chronic  bronchitis,  and  emphyse- 
ma. 314 
in  influenza,  328 
in  consumption,  406 


Veins,  enlargement  of  superficial,  diag- 
nostic of  intrathoracic  tumor,  4i54 
Vocal  vibration,  force  of,  influenced  by 
age  and  sex.  34 
variations  of,  in  disease,  their  mech- 
anism and  indicational  value,  228 
Voice,  resonance  of,  in  health.  1 14 
in  disease,  1 1 7 

table  exhibiting  the  varieties  in  the 
resonance  of,  in  health,  126, 127 
and  in  disease,  128,  129 
Vomiting  a  frequent  accompaniment  of 
whooping  cough,  346 
of  phthisis,  405 


Wasting  in  consumption,  402 
Waters,  mineral,  in  phthisis,  451 
Whooping  cough,  its  infectious  character, 
344 

its  period  of  latency,  344 

its  ordinary  symptoms,  345 

its  complications,  347 

its  duration,  348 

morbid  anatomy  of,  348 

treatment  of,  349-355 
Wooden  sound  on  percussion,  its  mechan- 
ism and  indicational  value,  68 


